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А ч "a serious threat to the competition” 
Edison, ТЕМА and J пева World: 


TINALab are a unique 
family of 32 bit simulation 
products now avallable in 
the UK, Start with 
Edison, the fun 


multimedia electronics lab. 


Instrumentation an D | ( 
TINA Pro also lets. : - 

schematic symbols from subci f 2 

SPICE models and now includes. Y Edison £79 


и А ~ ТИМА Plus £199 
а jeter extra fi y оде! 
parameter extractor for calculating mode! ; МЕНЕ 


parameters from manufacturers data TINA Lab from £788. 


Uniquely, TINA Pro can also be used to 
make real-time measurements using the 
TINA Lab card & prototyping board, For 


more information call Quickroute Systems. 


* , 


Quickroute Systems Ltd, Regent House, | Tel 0161 476 0202 | Fax 0161 476 0505 
Heaton Lane, Stockport, SK4 185, U.K. Email TINAGquicksys.demon,co,uk 
www.quickroute.co,uk 








Simulation Circuit Capture 
PCB Autorouting CADCAM 


QUICKROUTE Imagine an electronics design system that lets you draw 

schematics onto the screen and then simulate them at the 

touch of a button. Now imagine pressing another button 

and seeing the schematic replaced with a PCB rats-nest 

Pressing another button starts the autorouter, and finally 

you can click on File then Save As to create a complete set 

of CADCAM files. | 


мем quickroute.co:uk 


THE QUICKROUTE 


Too easy? We hope so. Quickroute has always been 
designed first and foremost to be easy to use. That's why 
simulation, circuit caprure, PCB autorouting and CADCAM 
support аге all integrated into one package, 
only have to learn one package 








so that you 





If you would like to find out more about Quickroute, why 
not call us on FREEphone 0800 731 28 24, or t our web 
site оп www.quickroute.co.uk. Prices start at under £100 
including UK P&P and VAT for a complete system. 
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4. SPICE 3F5 





ө Berkeley SPICE3F5 analogue simulation kernel. 

@ True mixed mode simulation 

@ New analysis types include multi-plot sweeps, transfer 
curves, distortion and impedance plots. 

ө Active Components: Switches, Pots etc. 

@ Over 1000 new library parts with SPICE models. 

ө Greater ease of use 
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@ Netlist, Parts List & ERC reports. 
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• Full support for buses including bus pins 

• Extensive component/model libraries. 

• Advanced Property Management. 

e Seamless integration with simulation and PCB design 


РСВ Design 
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By Gregg Grant 


INTRODUCTION 

No? I can't say I'm surprised. 
Nothing – someone once said — 
dates so rapidly as the future. 
When Aldous Huxley's Brave 
New World came out in 1932, 
most people thought it was a 
terrifying view of what lay 
ahead. In retrospect, it forecast 
nothing so much as the soma- 
phoric drug culture of today. 

George Orwell's bleakly de- 
pressing 1984 predicted neither 
computer control nor the 
re-emergence of the Spiv – tart- 
ed up for the 1980s — as the 
Yuppie. It did however tell its 
readers a great deal indeed 
about immediate, post-war 
Britain. 

On another level the televi- 
sion series Star Trek is as good 
a guide as you can get to the 
hemlines of the ‘swinging 
ties’ this side of a 60s revival 
edition of Vogue magazine. As 
to the realities of space trav- 
el...let that be! 

This, you may say, is all very 
well. You've chosen some easy 
targets for a bit of good, knock- 
about journalism. OK, point 
taken. Now let's see if scientif- 
ic technology has fared any bet- 
ter in the prediction game. 












TRUST ME, I'M A SCIENTIST 
When looking into the future, 
it seems logical to go to those 
who, the majority of us feel, are 
best placed to judge such mat- 
ters: scientists and engineers. 
Sadly the record of scientists in 
the prediction business has 
been outstandingly undisti 
guished, to put it mildly. This 
illing track record was en- 
capsulated іп а law in 1982, by 
по || person than the sci- 
ence fiction writer and futurol- 
ogist Arthur C. Clarke. This 
law states that "when a distin- 
guished but elderly 
states that something 
ble he is almost certai 
When he states that something 
is impossible, he is very proba- 
bly wron; 
The evidence for this began 
to accumulate much earlier, 
first inventor-originator to 
come up against the law being 
Galileo, in 1610. Under inves- 
tigation by the Church for dar- 
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Beyond 2000 


Predictions anyone? 





Figure 1. An early Daguerreotype illustration of Pisa, featur- 
ing the leaning tower, by Ellis, 1841. (Science & Society 
Picture Library) 





TECHNOLOGY AND THE NEW MILLENNIUM 


The advent of a new era is usually a time for re- 
flection and stock-taking. The millennium cur- 
rently approaching Platform Earth is no different. 
Reflecting on the progress of electronic technol- 
@gy over the second half of the millennium now 
passing away is sobering, to say the least. 

To the Victorians and their successor, the 
Telegraph was the epitome of technical 
progress, along with the Trans-Atlantic cable 
system that was its highway. To pre-World War || 
Britons, the Television was no less marvellous. 
Yet, one has passed away, and the other is being 
changed significantly. 








Figure 2. Orville Wright 1871-1948) making the first pow- 
ered and sustained flight at Kitty Hawk, North Carolina, 17 
December 1903. (Science & Society Picture Library) 
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ing to suggest that Jupiter had 
moons, his views were forward- 
ed to some professors of as- 
tronomy for their views. They 
replied to the Inquisition that 
since these so-called. moons 
were invisible to the naked eye, 
they couldn't possibly have any 
influence on planet Earth. 
They obviously, therefore, did- 
n't exist! 

In 1827, the German physi- 
cist Georg Simon Ohm pub- 
lished the law called after him, 
the first such law to link voltage 
and current to resistance in an 
electrical circuit. It was imme- 
diately denounced by a number 
of physi and so-called elec- 
trical ‘experts.’ Indeed it would 
be 1841 before Ohm's work was 
vindicated. when the Royal So- 
ciety awarded him its Copely 
Medal. Shortly thereafter, he 
began to be recognized for 
what he was: a clear-thinking 
original. 

Just as the learned profes- 
sors refused to look through 
Galileo's telescope, so would 
Louis Daguerre suffer from the 
arrogance of the ‘experts’ of his 
day. In 1839, he announced his 
process for creating a silver 
image on a copper plate, 
termed a daguerreotype. An 
early example of this is shown 
in Figure 1. This photograph, a 
view of Pisa, featuring the 
Leaning Tower, was dismissed 
by a variety of authorities, none 
of whom took the trouble to ei- 
ther talk to, or examine, the in- 
ventor or his method and 
process. 

In 1896, that Victorian sci- 
entific icon Lord Kelvin — he of 
the temperature scale all scien- 
tists know and prefer — stated 
bluntly that ће had "not the 
smallest molecule of faith in 
al navigation other than 
ballooning.’ Seven years later, 
this view became dated, to say 
the least. 

As the Wright Brothers — 
shown in Figure 2 with the 
younger one, Orville, at the 
controls — were taking to the air 
in their earliest proving flights, 
they were attacked from ап- 
other quarter. The Canadian- 
American astronomer Simon 
Newcomb — who knew a con- 
siderable amount about the 
earth's atmosphere — wrote an 
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article whose ending was far 
from encouraging for what 
would rapidly become a new 
form of transport. 

Newcomb explained that no 
conceivable combination of 
materials, machinery or motive 
power could be brought tò- 
gether in a vehicle that would 
lift into the air with a human 
being on board. A fortnight 
after his death in 1909, Louis 
Blériot became the first man to 
fly across the English Channel 
and the Englishman Henri Far- 
man had completed the first 
flight of 100 miles duration, 

Nor did matters improve as 
the century progressed. In 
1937 Lord Rutherford – laden 
with distinctions and probably 
the greatest living experimental 
physicist — proved that his skills 
as a prophet were every bit as 
underwhelming as that of his 
predecessors. When a journal- 
ist asked what the effects of 
splitting the atom would be, 
Rutherford replied that if any- 
one jumped to the conclusion 
that a power source lay within 
the transformation of atoms, 
then that person was talking 
moonshine. Less than 20 years 
later the British nuclear engi- 
neer Christopher Hinton 
opened Calder Hall, in Cum- 
bria, the world's first nuclear 
power station. 

Nothing, perhaps, epito- 
mizes the last half of the pre- 
sent century in quite the same 
way as spaceflight does. Yet it 
too had its detractors, not least 
the British Astronomer Royal, 
Sir Richard Woolley. In 1956, 
he stated that spaceflight was 
‘utter bilge’. In the following 
year Sputnik, the world's first 
satellite, was launched. 

Later Woolley, through his 
official position, became a mem- 
ber of the committee advising 
the United Kingdom (UK) gov- 
ernment on - wait for it — space 
research! It need hardly be ob- 
served here that, by and large, 
the UK has never had anything 
that could be remotely termed a 
space programme. 





ENGINEERS ARE NO BETTER 

If scientists can hardly be said 
to be prescient, engineers are 
equally as lacking in foresight, 
as the development of electri- 
cal power shows. 

By the final quarter of the 
nineteenth century, the inven- 
tive gifts and technical initiative 
of a number of individuals were 
making significant advances in 






"WHAT WILL 





HE GROW To?" 


Figure 3. The Punch cartoon referred to in the text (25 June, 
1881, reproduced with permission of Punch Ltd) 


developing electrical power for 
commercial and public utility 
applications. 

One of these developments. 
would be roundly dismissed by 
no less a person than the En- 
gineer-in-Chief of the British 
Post Office, Sir William Preece. 
His béte noir was the newly in- 
vented Electric Light of 
Thomas Edison, which, Preece 
thought was an absolutely fatu- 
ous development. In fact the 


humorous magazine Punch 
displayed far more foresight in 
its 1881 cartoon, shown in Fig- 
ure 3, than Preece appeared ca- 
pable of. 

Nor was Thomas Alva Edi- 
son much better as a prophet 
of future trends, despite his 
1,093 patents. Whilst well 
aware that his Phonograph for 
example could record music, he 
nevertheless thought that it 
would really come into its own 








Figure 4. Five printed-circuit boards illustrating the various 
stages of manufacture in the 1980s. (Science & Society Pic- 
ture Library) 
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as a device for recording the 
last words of the dying! 

In 1943, Thomas J. Watson, 
the founder of the Internation- 
al Business Machine (IBM) 
Corporation stated that, in his 
anything but humble opinion, 
the world market for comput- 
ers would be small indeed. He 
envisaged no more than five 
being sold, world-wide. 

Six years later, technical 
journalists proved that they too 
were just as disastrous at fore- 
casting the future as everybody 
else had been. The American 
magazine Popular Mechanics, 
whilst acknowledging that 
ENIAC - the world's first gen- 
eral purpose computer – had 
18,000 valves and weighed 30 
tons, those of the future would 
be {аг more versatile. They'd 
probably require no more than 
1,000 valves and weigh as little 
as 1.5 tons. 

And this at a time when the 
valve was known to be cumber- 
some, inefficient and power- 
hungry to a degree. However, 
a replacement for the valve 
being actively sought in a num- 
ber of research laboratories, re- 
sulting in the transistor and in- 
tegrated circuit. Today, most 
electronic circuits are made up 
of vast numbers of integrated 
circuits mounted on a printed- 
circuit board as illustrated in 
Figure 4 

Sadly, it gets worse. In 1961, 
some 12 months before the 
launch of the world's first com- 
munications satellite, Telstar, 
the United States Federal 
Communications Commission- 
er T.A. Craven said the 
chance of launching satellites to 
provide better television and 
telephone services was virtual- 
ly пи! 

And this, some 16 years 
after a former Royal Air Force 
(RAF) communications offi- 
cer, one Arthur C. Clarke, had 
prophesied that the first use of 
satellites would be in the com- 

d. 
















it that science fic- 
tion writers are far better at the 
prediction game than scientists, 
engineers and technical jour- 
nalists? After all very few of 
them — Arthur C. Clarke ex- 
cepted — have had an engineer- 
ing or scientific training. 

That fine practitioner of the 
genre, Ben Bova, hinted that 
such a training was, in all prob- 
ability, the least satisfactory 
background for a futurologist. 
Bova observed that no scientist 
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or engineer, working for the 
majority of Western govern- 
ments, would predict the sort 
of semi-accidental discovery — a 
good example of which is the 
integrated circuit — that would 
change the world. He high- 
lighted the electronics industry 
circa 1950 as an illustration. 

ТЕ, as Bova pointed out. 
journalist had asked any gov 
ernment-employed engineer or 
scientist at this time how they 
saw the future of electronics 
evolving he – or she — would 
have got a fairly predictable 
reply. Far smaller valves, work- 
ing at increasingly lower volt- 
ages added to an increasing use 
of plastic for the enclosures, 
would have been the limit of 


















At this time, however, sci. 
ence fiction writers were talk- 
ing of two-way wrist radios and 
pocket-sized computers, not 
because they'd had an insight 
that silicon and germanium 
would subsequently prove to be 
the way ahead, nor because 
they had a hotline to Bell Labs. 
It was simply that their instincts 
told them that something had 
to be done about the sheer 
bulk of the electronic devices of 
the day. 

History played a part too. 
The eai i 
good example of w 
shown in Figure 5 — were mas- 
sive, noisy and gluttonous of 
whatever fuel they used. 

This was what could be 
called — indeed was — first gen- 
eration technology. Compare 
Figure 5, however with Figure 
6, the latter representing about 
а century of engineering 
progress. 

To men like Bova, 1950s 
radio gear was the first genera- 
tion technology of the elec- 
tronics business, It seemed ob- 
vious therefore that progress 
would – broadly – follow much 
the same pattern as it had pre- 
viously done with the steam en- 
gine, the internal combustion 
engine and a number of other 
machines. 

Aware of the technology all 
around them — and the science 
underpinning it — they used 
both to drive their imaginations 
forward. 

For scientists, engineers and 
technical and scientific journal- 
ists — the latter pair almost al- 
ways coming from a scientific 
technology background — such 
everyday devices act as con- 
straints, an advanced braking 
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Figure 5. Boulton and Watt rotative engine of 1785. (Science 


& Society Picture Library) 


system on too vivid an imagin: 
tion. Research funding, gov- 
ernment patronage, career 
prospects and other forms of 
advancement all conspire to en- 
sure that scientists, engineers 
and – yes —even technical and 
scientific authors stay within the 
long established guidelines of 
their fields and/or professions. 
Little wonder therefore that no 
government or academically- 
employed researcher, engineer 
ог scientist will upset this 
steadily trundling applecart. 





THE FUTURE 
We are — generally speaking — 





made by ы and the 
machinery we fashion from 
them. Not for nothing have his- 
torians termed certain periods 
in our past the Stone Age, the 
Bronze Age and so on. Cur- 
rently, we're in the Silicon Age 
and the major machine of our 
time is the computer. 

When Isaac Newton pub- 
lished his Principia in 1687, the 
sophisticated machinery of the 
day was the clock. Newton 
looked on the workings of na- 
ture as an example of superb 
and elaborate clockwork. As 
the clock came to dominate 
everyday life, so the concept 





Figure 6. Parson's steam turbine and high-speed dynamo of 
1884. (Science & Society Picture Library) 
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struck a powerful chord in the 
mind of man, one that took a 
great deal of shifting when, 
later, it became obvious that 
nature's clockwork was less 
than perfect. 

When John von Neumann 
put forward his concept of the 
series computer, arranged in 
what's come to be known as the 
von Neumann architecture in 
1945, he created a machine 
which has dominated all our 
lives since. Look again at Fig- 
ure 4: circuit cards such as 
these are familiar to virtually 
everybody who ha 
computer. The devici 
peripherals such as the Visual 
Display Unit (VDU) and laser 
printer, have had a profound 
effect on late twentieth century 
human beings: we have been 
conditioned by its structure, op- 
erating technique and general 
ergonomics. 

Given this, I sense that a 
number of powerful factors — 
and people for that matter — 
will ensure that they become, if 
1 can put it this way, the New- 
tonian clock paradox of the 
next couple of hundred years or 
50. 

Therefore, when looking 
into the future — no matter how 
far - we should be aware of 
being too influenced by our 
present, by what we're familiar 
and comfortable with. One 
modern example of how at- 
tached we've become to what's 
familiar, what's part of our 
mindset, is the shape and size 
of the TV and VDU screens we 
use. 

Indced if any area is ripe for 
improvement this is it. Already 
the Laptop computer has 
pointed the way to a far small- 
er, slim-screen future. 
too, we'll have to find 
sor to silicon for there is — at 
most --абош one more order 
of magnitude to be had from 
present-day integrated circuit 
manufacturing techniques. 

Will we succeed in these 
and other developments, many 
of which we can only vaguely 
envisage? Of course we will! 
Why? Simply because, as 
Arthur C. Clarke pointed out 
long ago, if something is de- 
sired sufficient number of 
people, however unlikely the 
‘something’ may seem at pre- 
sent, it will be achieved even- 
tually. And we have proof of 
this: simply look back at the 
twentieth century! 









































13) 

























































































































































































































EU 
EATS 
УЗ 
EM 





CRYSTALS: 








11.05520 





ЕТ НЫ 
uus — veopaerion 
muamo 1 10 [140000 
mao orjuses 
муши 1648 [rises 
мужа zaafa rassa 
oxconass Оз] ооз 
ому оз 
(ол 122 
E за 
passos ЕЯ 
n 00005 122 
Transient varaga (22 108 168 
tercie [546500053 148 
ЕТ ЕТ 
А їз щт 202 
анеззта 15527602005, zes 
разд ою 140 
Peera озот Lss 
Varetors ы 
asman ова | i recone 
моно ase) Henu 
ass овај 365 
земелоносев posi 535 
ию вот | casan 
руы тү ger 
тек osam ратын: 130 
ЕРИ ЕЧ 
уала рава 298 
а ты 
затим Кошою im 
рылы nomm (ш 
[келгем juae 110 
Замены |20000 225 
vei [шой її 
|хєйре [00000 182 
doWsslanae (coe 145 
135] C ps 
[esce 74042. = 
imm 202 
razon оза 
з охо за. 037 
xixver 189 
НЕЕ 
Bs vs 255 
БЕШМ: 


[asnasa 35 
[взше 270: 
|sscctson senos 





lksectone 
perce 258 
asust 1м 
voce tasav 032 
ис20-154 040 
мага зд 0421 




















т Тиса 
5 mmm 18 58 
8 шош ја E 
аА TRRCETO 114 ESE 
Eco 
— ием кщ 
TEL 0181-471 9338. FAX 0181-552 0946 |т<=<== оз 
E-Mail: sales&vlewcom.force9.co.uk заново — 182 
p EE 
DIGITAL INTEGRATED CIRCUIT SPECIALIST |7022 15 
== yancess 178) 
пе ш 
Tose 18 
— feces та 
fecu du 
pea 
po 
Тисо 58 
тасар 55 
паша за 
PONE 
пиши 58 
Тиси ox 
пуан 121 
pes 
Tuan 08 
писин Sx ИА 
тан ааа 5 
таби зираси а 
Ин ou cuam © 
То [инс | 
sun тас ој нет а 
т И arca o 
ze Wis сн E позе заста 2 
is шн o Fees саата 8 
а таз om Каке зират © ос 
fasts a3 азрат зараны 9 Eu 
ч тази он Sf ората a 
Miss 58 Sirac Bier а 
Ed Mies бю анисин oia peri 5 
Ease он Safe зората 2 
ers ази бш КУК парата 2 
fone бирка щш са Seca је 
аа. ОЕ щш 08 Sirac) шсш © 
TEL UU Jasa от) 054 занава озаутанстадтз азр 747 157A. 
ansa oz 74528 022| 050] TeHcasys 1а5/нСтаоы олы) 747157 
асла 030 raus 018] Оза} rancasis олз[танстазте сез TANS 
[ока 1salirrog тави 1 932) тамсдаго ова|танстама tou 41560 1 
mme озу 74532 ots] (032) 7ancesss РОА|7аНСТаЗЕР 214] ТАРСА 0: 
аааз оза zas 045 O32) тамсаззв оза] анстаззз 3.56] 742160. 
ола osea pussy баа се] rancases озе|ланотаво pei МЕША 0. 
xe озыне тазы ow Sx|necmer vownecras ози 747161 ою 
issen зов jaso oa] Gas|naecror оазрмнствм tea 747162 
|40328 053] zas 032 952] танстоз2 Foa|rancrasis. 745183 
оза озара Tus РОА) 932] танстота Poalzanctasie РОМ 74163 
ania оар а usar oss| оза танстаао оза анставла vas ЧЕ 
ЕЗ тац 58 Sein 58 
аа Раја Er MESS ES 
Шив корша Ere ost 
Ыз. бле. PENES E: 
|4058 POR rump |74.562А о РОА | 052 
= n fase’ 555 28 
рона ове Pr ES 
EE sd fase 28 ES 
аца а разл say on 
2s EET На пем 
E PEE: E: Pee E: 
Ei ША 58 ou тасты ES 
Eon) ШЫ сш Seem eere ES 
2 шшш 55 Tue шт: росам ES 
ES Pus apart? cecus rere omit 2.56) 
b PME ERES EE US E: 
E fase заразы ко Ра ИРА и 
E Lien cupa zoil озутасна ec ан E: 
= паз: csse, зы Tupac superis 5 is 
Кеч [74583 040705425 anl gencre 030 cesa 
pd им | озајтасњ оми Ro Qse[rencta 028 увнсталлм сл | 12285 
== me сое тает го сирати P EE 
тат бэрш ое Sem) im in E: 
таго озајтазнт сз) г? T osalrenctsa вв ein GH 747280 E 
7425 ors|rastora оз| 25490 218 ота|танстзг СТО ОЗУ тар:вз 
za омраза ois edt POM Secr az см оза uris 
mas osfrasna он: оға аверансттз озатам Osal 247322 
EXE nU вајн 58 Hus E 
par олејтазиз син Dol SA reus cx статы Bn rx 
па cales celes ощ Aem cutter oe ess 
ован о слоја озым сы зла МАСИ oal таға 
па ораза cajas sal инст; Ваа ата OFT nrt 
FECE CEN TE XE иза 
TA  POA|pusts озшш ouj инстз НЕВА 683] 747314 
та каршын Опыт Род рне os piti o иу 
Tara 125745133 Ode шш 82 race енсем ко 247278 
тат оззтазізг ошояк РОМ asal janeta см Д 
ни о вија тария Ро еп ose] ни cs ries 
HA ораза омраза кщ етн exerci пен Гоа 08 
таз oslas, сири за заиста ысын osil uessa Буша 58 
изо бшик saliese ну eme пыр тмн oo 
Hii ox usus оваз FON [неи антны озу poc 59 
calas topas ыша zal Онер aslie ode arate Рај oe 
пао шараа даљим sal Sena saleroslea ти Sel 
па бараа бариз POA заиста cases MM чин бај 08 
таю sefun сија кщ општи osal ни нем Поти 0 
заз сатаны овај һом 138] rancrio памет їзє мита ом 
has orsus сарана тт Ке sre Ul ares запил dii 
тав — oanraswe озшен кол 130 |rancrie2 zenam oaa | HES атма ом 
пик бирший cajas PM Wen enne оед таза Foa marah 59 
He" Gadjrusiee бирим» ещ [еы оном oml mpais ron tarash 0м 
nn talasi бышы: ты вани серыш marso Po matah oul 
пе атас быр 198 salen 8 табов pars vael narea он 
пи параз onset гл Saliena ca ин НЕВЕ 
лапой osr|nusver овој ie] oss| инст\в ico 043 | 74745 imema ом 
74107 Poajrasteza О щы poal оло[тансттат [мс wm 1452458 028| 
Pw" ваја, peres ко ваша culties [ress 1x Mese Sea 
mzn tarasie омы, 2] osal janctist icu nsn пмеют 022] 
тааз  oes|nastes ое aa очное tzo|nczo Poa] 74579 імю озы 
ши биразы onjuis за ашна oi ues пад tanas оз 
ш заразы биршмш га Eres e ME P ES p ое 
ma тараза os pui го азада тюн: тыршыш zame osi 
Ший onasi зыршме ты Мыс Ошон [низ чыш 57 
Hus марш гола zeal мајинстег tx|en та MEAS Звание шю 
ший спрат бирден мы арис buc salze Фриз 
ina cmpusus cause zaj К че оиа БӘМ палаз ЕЗЕН 
ass бм pox овакви бию тю Sann izl 
His puse кырын сы Sees iac son AEM го вы 
ma muas ejes, кщ Seer aluco куц: sedane би 
ma imas onies osuus ваја Баји мш 18 
иш бшш оазе PON брит тиры юы бије ош 
inea orane varese inam ист кошы бм ою 
ina биразы сыра эш isena Salven тариа ФИН сы 
Fares та тиви омы ГО сајта оною talust m: 
таа зараза вез авцгаа бараан тарп вла 58 
IN taljassa бе iauna suon im im сајам 
Wu Vsus он зараба быдан он: бло и 
тз Фоаранбтоат її РОА| fasas EU MES 
БЕ uena elen vela seeme azl 
n rMe|recrer омска тРОА|мзи о сзјвати osol 
€ абратна пыса торы saae ош 





Elektor Electronics 


























теркшш peu 18 
Em а 
possess Шаш бш 
пати реше m 
ie 18 
pa taatai re. [ироко 
fsa wees [eo ay 
sane Е 8 
кише» ase iS 
e DANCE | 
MERO Fue E: 
[4 5 
И З" 15 
ера снна па 
Зары 19 
комын [О 
proa ^ M MORES 
а _ 
m 
peon Еч 
е E 
19 
13257 s 
Kateen fones 32 
uds 38 
То обоз а routs [ASHER 10 640 
дет 
rece Tte 
омин 
зо юн 
Се Та Se 
perpe 
METAL Fu 
Rom 
Es 
DIET 
P з» 
[Pack of 10» 259 
ETA азем ао 
ЕЕ 
ЖАН 
чать зак. [Си re 
mom essen 3ш 
ке штыр ш 
HGH PRECISION mer 
Nor auct 
wae кошо, 
Кү 
тес силке 
rae 
КЕЗ eme 38 
tienes [исз 38 
пе ЕСШЕ 18 
peser] entere 
Мот г 
WRE WOUND ка 
зит ишег 
rod 
перис fusions 58 
ЕЕ 
oom aor, эң. OUSIITAES sss) 
soon t. zr. ж. в = 
[кеа Sos: эр 
TEES 
E 
eene Биз 28 








D NERO 
P оз 
ia ом 
эз os 
ens 17 PES 
Qua 166 zoa zame 
Bewa sas а танина 
венн тюрте 
E" етен 
| CY Y7-1 се 2080 ом». 
wa. 08 | | 
ЕЕ ететт 
тим poa | Sealed ett 
EE 
Нот 2200 393 | MCMOS Олса 
нюр) gss [20s 
Wcevcu 448 ff Рта spaced m 
Інст.25у0 340 Foren al spinnt 
croire 256 [теэлекү и MMe 
HUTS 258 реа 8.10.12) 
MCPLA20 520 рез вон 
fe еги 
ton 2m раз 
аа each 
Vipin Layeut 
Seated шш 
арыка 
Tra cuós 
стана ОР 
ыы 
AE Катту 
ID m 5.3242 SOUS 
fides 
Tops 
вета 
н забуна 
ох 
szans 
ОА opis 
Рајн асада заза 
оке 
hwsniewkto [е быч 
Белгил Redi 5 а. 
[We can supply complete] 
Kits, PCBs & Parts for 
Elektor Projects 


тсе КОС 
TORMITCHaA 22622 DO 


ев TITERS ISDC 
Ee 
А 
таков, 
темно 
\х.АтявогЭЕл 2. 
НЫ 
аста: 
налета s 
|mecwuas a 


708 
Тези 
Аа7С101АО- 10: 
021610160. 
НН 
rete) 
mmm 





‘ORAM 
аз: 
ia parcio 

BEAR] 2 aa AFICIO SAFI 
ЕЕ 
81184220350] 
REI 
сы 440 
зї. 755 
писана ru 
има: 352 MEME 
aaie 264] 
2735| 
Hm 
нез 289 
Maia 240 NUT 
tora 36a] 

AMAA т 

изин 150 

51120642 507 8) 

603 298 
тетте 
аасы? 258 
ЕЕ 
ONIS 260 
O2 24 


D 
бе 1 
aa 
Teak 
E 
255 
Sed 
om) 
Ee 
tty 
S283 
es 
ios 
BAIS 
sarosa 250 
ета 
TA 
m 





esos 
IDEO 


3/9! 





ist 
429 


UTE 


E 
за 
ВЕ 
па 
28| 
235 
за 
ЕРУ 





52 


ПЛАНА 


“| 
iu 
iE 
zx| 
| 
28 
22 
B 
Er 
22 
in 
ЕР 
Е 
133 
за] 
28] 
256 


РНЕ 


| 
19| 


EJ 








— 












oppa 
















за5ј смеса ан 
t&cureecer 73t [russes 








































































































































































































5 
B 
E 
walanensrsanariyen тимин ваа 
Amos зараас. амм + 
звона ‘840 совм ааа _ + 
Auzusisoc 4ајамиса о тајашитае o 
и Е o 
|[лмгазтизес 10до reajustar 1 
AuGsuec asaliccreniocea мори à 
Адас эша ^^ 20 ase 
В: ia|awamsswe 22а [Атемето ^ ses|nusssa 
БЕ asfaumisspe  tzo|crrensceo заем 
тајне о Родамтенвос эрзарынык®А Ою\мзматт 
ея травна АМ Ос  Ssalicireeacpa темном 
Séj|ncasmernemiies|nugseemc  агарїменсл 5 so |iurorc-15 
Se|mcwsensmwiesaMasaceoc sealicireesecpa 165 
ied amesso ттс ва иван 
земле закона Зв 
iane sahanan 1ш 
248 душа ее В 
rupsen Sai]aweeciec 257081806840 1428 ат 
sajtu ийман Poalicuscesccso 292Ймзым 
Sasliveercssanto «лез о єзкїмөсзо сарымен 
iié|Ture:croed golave  атрдюеюя 1e |a 
їзїм идара ic AYA oA — Sei [CLENMICSA ламан 
Татмал аа ёа да адста Ssalcisziscea 105 [тмина Sta) 25022. аз | mcasesuo 022 mezia 
{тиз tesslaysaivene ез0смттога stsajuonaio У vé) zsostra 7s | всетазио оз |722 
ее РО т@|Смтлдео татмизон. оеду isomer cs |scessesuo oz any 
i тајна sujer родсмтатто То Mwecnc Zio kiza 20 | всмам зыт 
jssnussstis ал] влауасанириа 229 |СШТЕНРА 72 мн ii| sene си | sewes они 
[ воајтизтсиј.  sTHcréesuo  — ico ЕМГИПАМА замын овај zskaev ола |ва. 04| nre 
Родина Роя сле зыта зајма One| 2503987 347 | cose oga | 201 
"утыз. poslcacza Тести. амм: ucc. з=н aal zera тит Юн 
| ое пивом cx»  аыреытныео томатов азе |рсмавид arabi ous] doce тво [вс oss ито 
| иен Caxus Gesjcurntua згэә мае рок осла эюм 18] сту 140 | onz 116| mo 
a racunam 1150 fussent Seojuonasasa амын 260] aciz 072 | 80135 
і Заоремтитья 1228 fuuss 3 ОАА зума zssjasazsen 260] Асте с | Вона 
б|смтилл хаза рлоетан animas lsz|uorcstza о Зоја 028] acr? Ом | sowo 
iecur "Тарзан а томам 222 шоненал смди Tii apis £7) | во 
120 Смотлься. асом тошо, § Sa7|ucsatscu гырыш зај are 162 [saec тат uere 135 
свајемтавва tarajia Gams 86:јисчиа 25428306 ом) вом’ 029 | вид тшмдо 1y 
аромате їгыйммын тыша з= ионозоиы selasa oss| sciora 627 | soue  oe|ueso ою 
монах Шфуаињес  asejcaxsece 296 смеат, ezine 7 talmas poajocmasmu salasa oaz scios 023 | оин oiz|wessese Ох 
обир Assuenroecio в Слот 248 сытно 223 ме loas casu OAM сездш: от вста ою |eozuc зараде 025 
сети зе ајиеототнесло escasos ззајсмтесые ^ старина [лз gasaan Gaslasaists олу acie ов | вым чает Ом 
оаа  фајшелонеса тад cknxer о И fuvossn [ОАА  в5а|длссма aeolasaisie 224 acia ом | адип 082] мсл 035 
Dios — izajiegrweéc змај сда 120 памада Тамы  poaluinaoiza орала 160] встав oze sono 08| оза 
Hassos Tealupovsoote-s1 aos|casucag о з0амшам  з5ај мокра 1 paso п тардмавазан тхымыз azoj sciz 080 | воа  ome|uasws о 
һазыр ssjueorsoont о camee cza зато  dsluuasza тымы: Заң ecus ogo | gos? тымаш ом 
сетан _ тезејтоломе  té&cAamE та горе [raso Зарю © 2asfeeatss2 гмрвсыми osa | вею 106] usus 221 
|usuesceus  зю\тоис яе сик сы миз шмш о iss csus saoj вст сз | вої: ол] varar сю 
мамасали asejuroresac За Сла —— 136 [etes «Эмии зды: 329] Bcus os | воа Олз маат ase 
изу о алојџеоасевнст 90] саде! 21850108 з) Е: сыт воз ола wrpwssa ото 
мазање sauros косам; басра 4% эшме родом: ахрвсшс ох | 888 ла теже 047 
ставаа sasfuroszame са; гыма >й, ха ревала salza сы Scie ом | воо oss| umes 229 
сокон _ coajuecsastrc зза служак бајки з зазорно залам 080] 5277 cos | вел аз] мра 15 
сего: 1824 оао case © is Майтозыс tese nao eci бип вис ^ rm|mexs 155 
ЕЕ ЕП асас о Хаоса 030) веша барш їнсїз 2 
аазјџестемс тїї жє ceol вста oos | enres 255] муна 1258 
ФС рода 110] Scum олг |800 237] зис 1249 
аа ессно rosis 024 волана oos | sove Зо бвтен os 
zm pesce sabes taul scum omlais союш 12 
dise peuece арене osa scie oos | 5750 016] meusn 182 
тых, за ревные 129| scis оза | arze о 00| терем 15 
2= са scisma 21а een 02 перем ош 
25) 552] сыс ола | rua с ose poemen 185 
за 28] scssus 210 | вав биј полош ох 
Род) Se] ecisuc oio [sees сют ош 
зз mca бю [ыша — ox mem ола 
tal си o | выше оюпиз үз 
13| бена soles па та тп 
уза] вена ota | arma сајта 38 
таң вснла oos |era азотка 12 
ssl вена oc | ereo олт оз 
зај вены ar | arei о теме ош 
за] вена cos | sree saaman o їз 
258 sena. ваз | ваны олт ою 
1x] ват ша oz|meuc ою 
125] вис sano  os|nama 145 
EE стоило 138202188 Озо саз БОТИВ ваш оюл 28 
roo поюс) згч Зоо забт bea] RE оз: usns 198 scores smi обе чом 177 
масе ^ поза хам заат плаша заајпатае 15ка osè seres le сют sem as|vexer 177 
апове тоғ,сс raa еек тен omne 078 зат oad] еса ван атуы 088 
асове сяс. 11 73107 залан параза оз: зана 1] senos Бе озата oze 
зала завоја БАН пло sexes быы 104) вста sra: озајумаи ош 
ан чарым imsexe оа: 88 tas] ecu iresu) Тем 10 
И arjama оюб 1] вол os мана Оз 
скот о ырын озорат бюд 14а] Bcssr ти _ ox|vwum 22 
esu чырып утаје озо 80100 Зы] вонь ом | измены ose vorms 09: 
ЕН pr оза |28800 оза scms ao) вета BRIA сум 192 
Таја cas [aens оа сит Brot бојали 15 
ES Zos | 048] вена ВЕНА таат О 
рзмсмлн озен acs|meeseor 142 pecus 110] sca это її: oM 
дою 4753] 051620 ат5|імтгоін Tz |МАХИСРЕ. Ben 310 ascia овој Beare врал oss) inate ox 
за АСА сезен тазза 1.23 МААСЕСРА tisa 200 |išcisrs ом ecas erus  oss|zma ою 
pasao  safossem замзам 129 Маза СРА овамо о їзїї сгв 040] всю юм смо 027 
Е йш 13s [asemana 89 
мин dama: оле сыз оз 
гајити ош сш 03 
база бле еса oul 
à 7820108 ote [281035 040 
| ЕШ asoa озсам ом 
маза сва тив її шю 020 
усш» юлат ste веть os 
слана 222078 тшста оз) 
cune Samara sas ecto сї 
crece PEE сы 
H Рымахәсн 14ден 1тајоззвим Nenad озшш ota [iscaesr 129| Our Ful Price istis avatatie on Boppy disk Contains 
ринен Е ЕР Е ЗС 23280 ол: 2505,5: 528] слог 15,000 tne items. Includes ICs. Transistors, 
|PAL2GNACHS _ 248/AD707IN ээ озын тамга dar ucune үрк Ола ЗИ 18] FETs, MOSFETs, Diodes, Optoelectronics, Sensors. 
Pctaso:sco ата  азунм ен Soluce за 2и м сит зш) е зане 
метака soaonam Вне аза [nucotcaczso Рохаса Tassen sas lisca Ерген Resisiors, so 4 
Ры стун мош ааста муюп»  oss|iuasoczso Рад менее пе тсз оз quanttyprizes. 
ИЕ тај HANTS aASB|uzemacT — aesjucnaseer па: |20377т 932 foscas 0.44] of most components. Suitable for IBM AT or XT 
Коше эшм ална. тїзїм  osejucisse asa |zuomaca oss Есш 282| compatible PCs. Powertul Database program, gives 
Peresas 1 ронем  poajnaieesa Омин отв crease стајања 220 [zeca 220| very fast access. No additional softwere required. 
ен зајам © Tsaoretsn орман ta |ucesee атаана — 232 casa ов пина перо = 
сета аздт?» оо HEFATSAVP 2854 ОМ, уза истад. 132214091 078 суон ды Requires leas than 5MBytos Disi 
esent шрын 229 насе о 29 lues засына isst oos [icas 28] space. Suitable to use from Windows as a 
et, зајам арат 882 тмин 2zeucume пасе оле саа $38 DOS program. 
ccs вироназене мајнилеа _ ззермзин башысын ишла 29 
crise о iaJADIeAN паза мало zasohvonmia таслав E sce csal prico: 
peine ашитын: зов зан зван 77сы t seme: Шор эзге. fc UIE EEC Spstinatone; 2150 
mj iehcexaw Сатјнљшањ ваших 3zs|uceecm Saatus оле [esr 084] софту Postage & VAT and £2.50 for other 
него, зум» тшме EE 25с301 032 Overseasdestinations: Airmail 
4 Нины Заре ом БУДЕ по 40096 эне 
ajuza озоор за Escses ш 
TÉ тю па Froo with orders over £25.00 
We stock Capacitors, Resistors, D & DIN Connectors, Box Headers, LED, LCD & LED Displays, Relays, Transformers, etc. 
VIEWCOM ELECTRONICS PLEASE ADD £1.20 P & P and then 17.5% VAT. OFFICIAL ORDERS from Govt. & Educational Establish- 
ments are accepted. VAT at 17.5% is chargeable to all orders received from EC Member Countries unless 
77 UPPERTON ROAD WEST VAT Number is quoted. OVERSEAS orders, postage AIR/SURFACE will be charged at cost. VAT is not 
PLAISTOW. LONDON E13 9LT applicable for EXPORT orders from Non-EC Member Countries. Stock items by return of post. 
E-mail: sales@viewcorn force9.co.uk МВ. All prices are subject to change without notice & stock availability. 


PLEASE PHONE/WRITE FOR ITEMS NOT LISTED Retail Shop: 139, New City Road, Plaistow, London E13 9PX 


Elektor Electronics 3/99 15 ђ 











УСА display tester 





check those computer displays 





The portable test 
instrument described 
in this article supplies 

RGB test signals for 
МВА colour displays 
as used in many of 
today's computer sys- 
tems. The tester sup- 
«ports line frequencies 
of 31-83 kHz, and 
raster frequencies of 
55-114 Hz, with selec- 
table sync polarity as 
a useful extra. The 
МВА tester not only 
allows ‘suspect’ dis- 
plays (‘super bar- 
gains’) to be tested 
on the spot, it is also 
great for computer 
service and repair 
shops. 


A's 


Features 


8 Horizontal frequencies from 31-83 kHz 
8 Vertical frequencies from 55-114 Hz 


8 Testcharts 





- Any combination of horizontal, vertical frequencies and testchart 


- All frequencies at crystal stability 


- Mode selection using 3 pushbuttons 


- Display: 8+3 LEDs 





Classic construction using discrete 





parts, or inte; 
logic, well that is 


egy were followed, a test instrument 
like the one described here would 


require one or two dozen integrated 
circuits and a massive amount of pas- 
sive components. By contrast, the use 
of a programmable logic component 
(like a PLD) results in a compact and 
extremely useful instrument that is eas- 
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ily reproduced at a reasonable price. 

On the downside, the programmed 
logic component ‘hides’ its activity, so 
that its function is not apparent at first 
blush, and modifications, well they are 
almost ble to implement. 
we will give a fair 
amount of attention to the contents of 
the EPLD used in the УСА Tester. 





EPLD, INTERNALLY 

Fora change, the block diagram of the 
VGA Tester, Figure 1, may be said to pro- 
vide more information than the actual 
circuit diagram! The upper part deals 
with the horizontal sync frequency (also 
called line frequency), the lower part, 
with the raster (picture refresh ог simply 
‘vertical’) frequency. The central clock 
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1. Block diagram of the | 
ster, with special atten- 
n to the logit 


locks 


Circuit diagram of 


Tester. 
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Table 1. Modes and indicators 


Mode 1: Setting: line frequency (H) 
Display: LED on, bright 








Operation: UP: frequency up, DOWN: frequency down 
Line frequency in kHz Mode LEDs 
Divider (exactly) Display SVH 
10к+12 83.333 83 оох 
71.429“ 71 
62:500 63 
55.556 56 
47.619 48 
38.462 38 interlaced 
35.714 36 
10k-32 31.250 31 reset 
Mode 2: Setting: raster frequency (V) 
Display: LED on, dim 
Operation: UP: frequency up, DOWN: frequency down 
Raster frequency in Hz Mode LEDs 
Divider (exactly) Display SVH 
114.47 114 охо 
99.21 99 
87.54 88 
74.40 74 
70.86 71 
67.65 68 
6720-25 59.52 60 reset 
6720427 55.11 55 
Mode 3 Setting: testcharts 
Display: LED on, bright 
Operation: UP: next testchart, DOWN: previous testchart 
Picture Mode LEDs 
SVH 
Colour bars reset xoo 
Crosshatch 
Red 
Green 
Blue 
White 
Dots 
Lines 


Mode 0 Setting: sync pulses 


Display: bright: horizontal; dim: vertical 


Operation: 


Reset 
Operation: 


UP: -SH inverted; DOWN: -SV inverted 


Mode LEDs 
SVH 
ооо 


Setting: FH=31 kHz, FV=60 Hz, testchart = colour bars, Mode 0 
SEL + UP or SEL + DOWN (in all selections) 





source is a 10-MHz oscillator around X1, 
which generates the signal marked ‘C8’. 
nal is applied to two counter 
chains, each consisting of a fixed-mod- 
ulo counter and a counter with a pro- 
"grammable divisor. Of course, the coun- 
ters do not actually divide, they merely 
count a fixed number of pulses before 
reverting to zero. 

The horizontal (line) frequency is 
determined by ап 5-bit counter, 
PRCTR H) with 8 adjustable steps, and 


4° 








the modulo-10 counter, МСТК Н. All 
picture contents, the sync signal and 
the blanking (picture retrace) signal are 
derived from the modulo-10 counter. 
This is done to make sure the testcharts 
remain independent of the program- 
mable divider frequency. Ва 
same applies to the raster (V) 
cies. Here, too, we find a 5. 
(PRCTR V), which reduces the oscilla- 
tor frequency in eight steps, together 
with the  modulo-8060 counter 












MCTR V. Table 1 lists the adjustable 
divisors, the associated exact values, 
and the resulting frequencies as printed 
on the front panel of the instrument. 
The line frequencies are between 
31 KHz and 83 kHz, the raster frequen- 
cies, between 55 Hz and 114 Hz. 

The two bl marked SEL FH and 

SEL FV provide two sets of 8 reset 
pulses for PCTRH and PCTRV. They 
are switched using 3-bit counters UDC- 
TRH and UDCTRV. 
Counter UDCTR is the only up/down 
counter which is blocked for the direct 
transition from 31 kHz to 83 kHz 
Under certain circumstances, this jump 
could cause severe damage to the УСА 
display under test! 

For still testcharts, we need an even- 
numbered ratio of lines per picture. 
With 64 possible frequency combina- 
tions, things become very difficult 
indeed, because all frequencies are 
derived from a single quartz crystal. 
Moreover the frequencies should 
roughly match the usual resolutions 
offered by videocards on the one hand, 
and VGÀ displays, on the other — see 
the data in Table 2. 

The H:V ratio of the two ‘fixed’ 
modulo counters has been chosen such 
that horizontal picture sections only 
appear interlaced at 38 kHz. With all 
other pictures, line jumps occur. For 
these to be eliminated one would need 
a much more extensive circuit. 











Up AND DOWN 

The VGA Tester is controlled with just 
three pushbuttons. The SEL(ect) but- 
ton is sued to pick one of four modes. 
In Mode 1, the horizontal (line) fre- 
quency is selected; in Mode 2, the ver- 
tical (raster) frequency, and in Mode 3, 
the testchart. The Mode you have 
selected is indicated by three Mode 
LEDs: S, V and H. 


Table 2. 
Outputs 
Socket K1: DC15-HD, 
pinout to VGA standard 
Pin Symbol Signal 
1 R 0.7 Vpp/75 Q 
2 в 071759 
з в 0.7 Vpp/75 Q 
13 -SH та 
14 -SV то 
15 HIV 

Trigger-Signal 22к0 
Cinch outputs 
R 07 Vpp/75 Q 
B 0.7 У;/75 Q 
6 + Scomp 
(SHISV) 101769 
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COMPONENTS LIST 





R2,R3,R6 = 1М05 





C1,C2,03,C6 = 100nF 
C4,C5,C9 = 47pF 

C7 = 10004F 16V radial 
СВ = 10pF 





Semiconductors: 

B1 = B80C1500 (round case) 

D1 = low current LED, 3mm, green 

D2-D11 = low current LED 3mm, red 

1С1 = EPM7064SLC44-10, pro- 
grammed, order code 996501-1 

IC2 = 7805 





Miscellaneous: 

51,82,53 = pushbutton type ITC D6- 
R-RD, optionally with cap type D6Q- 
RD-CAP 

ТА! = PCB mount mains transformer 
9V/1VAS (e... Block type VV1109) 

КА = 15 pin VGA connector, angled, 
PCB-mount 

K2 — 2-way PCB terminal block, 
raster 7.5mm 

K3, КА, K5 = cinch socket, PCB 
mount, angled 

X1 = 10MHz quartz crystal 

44-pin PLCC-socket 

PCB, order code 990022-1 








ring counter (2BIT SCTR), whi 
a dual 4-to-1 multiplexer (MU 
well as the three Mode indicator LEDs 
via LD1, L2 and LD3. Depending on 
the switching position of the multi- 
plexer the pulses generated by the UP 
and DOWN switches are taken to 
up/down counters (3BIT UDCTR, V 
and H). These counters in turn copy 
the binary equivalents of the ‘up’ and 
‘down’ pulses to the counter ca 
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Figure 3. PCB artwork 
(board available ready- 


which perform the fre- 
quency setting. 

In Mode 3, the 
up/down pulses arrive at counter 3BIT 
UDCTR PICT, which serves to select 
the testchart selection in the output 
stage. 

The information from the three 
up/down counters and the 2-bit ring 
counters are accepted by the MUX 
H+V SEL block, and used to control 
the eight LEDs (0-7). This readout pro- 


made). 


vides an indication of 

the currently set fre- 

quencies (H and V) and 

testchart. In Modes 1 and 2, one LED 

lights brightly to indicate the selected 

line frequency and one LED lights 

weakly to indicate the vertical fre- 

quency selection. In Mode 3, finally, 

one LED lights brightly to indicate the 
testchart selection. 

At this point, we should not forget 

to mention the fourth mode, which is 





Table 3. VGA-Tester display resolution 

Horizontal 31 kHz 36 kHz 38 kHz 48 kHz 56 kHz 63 kHz 71 kHz 83 kHz 
Vertical 

55 Hz 640x480 800x600 800x600 1024x768 1280x960 1280x1024 1280x1024 1600x1280 
60 Hz 640x480 640x480 640x480 1024x768 1152x900 1280x1024 1280x1024 1600x1280 
68 Hz 640x480 640x480 640х480 800х600 1024х768 1152х900 1280х1024 1280х1024 
71Hz 640x480 640x480 640x480 800x600 1024x768 1024x768 1280x960 1280x1024 
74 Hz 640x400 640x400 640x480 800x600 800x600 1024x768 1152x900 1280x1024 
88 Hz 640x400 1024x768 640x400 1280x1024 800x600 800x600 1024x768 1152x900 
99 Hz 800x600 640x400 640x400 1152x900 1280x1024 800x600 800x600 1024x768. 
114 Hz 640x400 800x600 640x400 1024x768 1152x900 1280x1024 800x600 800x600 


bold: value at power-on 
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OMP MOS-FET POWER AMPLIFIERS 
HIGH POWER, TWO CHANNEL 19 INCH RACK 


THE RENOWED MXF SEHIES OF POWER AMPLIFIERS 
FOUR MODELS:- MXF200 1 100W + 100W ) MXF400 (200W + 200W) 
MXF600 (300W + 300W) MXF900 (450W + 450W) 
ALL POWER RATINGS ARE R.M.S. INTO 4 OHMS, WITH BOTH CHANNELS DRIVEN 


FEATURES: « Independent power supplies with two toroidal transformers ж Twin LED. Vu Moters 
* Level controls = Шитупа!е@ on/oli switch * Jack/XLR приз • Speakon outputs + Standard 775mv. 
inputs * Open and short circuit proot = Latest Mos-Fels for sttess free power delivery into virtually any 
load * High slew rate ч Very low distortion « Aluminium cases * МХРБОО А MXF900 fan cooled with D С 
loudspeakor and thermal protection 


USED THE WORLD OVER IN CLUBS, PUBS, CINEMAS, DISCOS ETC 
MXF200 Wi9" Dir НЗ!” (20) 
MXF400 Wi9" 012”  H51"(3U) 
MXF600 Wi9' Di3' Н5 (30) 
MXF900 Wi9* D142* H53" (3U) 
PRICES:- MXF200 £175.00 MXF400 £233.85 

MXF600 £329.00 MXF900 £449.15 

SPECIALIST CARRIER DEL. £12.50 EACH 


SIZES:- 





8А55Х мр XTOP 
CONFIGURED 3 WAY 
FEATURES: 
Advanced 3-Way Stereo Active Cross-Over (switchable two way), housed ina. 
has thres level controls: Bass, Mid А Тор. The removable front lascia allows access to the prog 
ost tha cross-over frequency: Bass-Mid 125/250/S00Hz, M.d-Top 18/3/SHz. ал а! 2408 per 
lave. The 2/3 way selector switches are also accessed by 
п be configured separately. Bass Invert Switches are 
OMP Rack Ampliier 


BASS/MID ТОР 
2 WAY BASS/MID COMBINED 


„базе мото 
2 МАХ MID/TOP COMBINED 


The new CDJI700 now offers a tough build quality boasting an all now shockproof 
transport machanism, frame accurate cueing and wide range pitch control. The 
CDJ1700 looks after the CD's while the operator looks after the sound. 

FEATURES: 

*19"X2U RACK MOUNTING «FULLY VARIABLE PITCH CONTROL PLUS/MINUS 18% «PITCH BLEND «3 
BEAM LASER PICKUP #1 BIT В X OVERSAMPLING DAC «CUE AND LOOP FACILITY «TRACK SKIP 
WITH FF/REV «DÍGITAL AND ANALOGUE OUTPUTS *CONTINUQUS/SINGLE TRACK PLAY «CLEAR 
BACKLIT MULTIFUNCTION DISPLAY #30 TRACK PROGRAM PLAY «TRACK ELAPSED, TRACK 
REMAINING AND DISC REMAINING TIME DISPLAYS, 

SPECIFICATIO Frog response. 20Hz-20KHz S/N ralio. »80d8 THD. «D O9%(IKH2) Channel 
Separation »SOdB(IKHz) Max output vollage -2Vims Power 220-240Vac 50.609: Sire W 482 Н BB 


250mm Weght.41Kg  PRICE:-£225.00 + £5.00 РАР 


STEREO DISCO MIXER MPX-7700 ECHO & SOUND EFFECTS 


* 4 STEREO INPUT 
CHANNELS. 

* 2 DJ MIC INPUT 
CHANNELS. 

* 2X7 BAND GRAPHIC 
EQUALISERS 


* HEADPHONE 
MONITOR WITH PFL 
* ASSIGNABLE 
CROSSFADE 
* DIGITAL ECHO 
STEREO DISCO MIXER WITH:- «2X7 GRAPHIC EQUALISERS +2 MONO MIC INPUTS «DJ MIC 
WITH FADER. TALKOVER AND VOICE CHANGER #4 STEREO CHANNELS WITH — INDIVIDUAL 
FADERS AND ASSIGNABLE CROSSFADE «CHANNELS SWITCHABLE. TURNTABLE (MAG 
CARTRIDGE) CD, LINE. ТАРЕ. ETC. «ECHO WITH BALANCE. REPEAT AND DELAY 
*HEADPHONE MONITOR WITH PREFADE LISTEN «CHOICE OF 6 SOUND EFFECTS «STEREO 
MONO SWITCH #2 X LED VU METERS *MASTER FADER «OUTPUT 77577. 
= SIZE. 482X240X imm *POWER:- 230 AC 50/60Hz PRICE:- £189.00 + £5.00 РАР 
* IDEAL FOR USE IN DISCO'S / RAVES. 
SOUNDLAB MINI STROBE Т ac ea Co ety ЕТЕ: 
А top quality mini strobe with high light intensity for its size and variable 
flash rate adjustment. Housed in a silver/black steel case with adjustable 
mounting bracket. + Flash Rate:- Adjustable from zero to ten flashes per 
second » Mains Powered complete with plugged lead + 230V AC 50/60Hz 


*5ге-125Х84Х52тт — PRICE:- £19.99 + £2.20 PAP 
DELIVERY CHARGES. PLEASE INGLUDE AS ABOVE TO A MAXIMU 
AMOUNT £30.00. ICIAL ORDERS FROM SCHOL COLLEGES. 


BODIES PLCs ETC. PRICES INCLUSIVE OF V. АЦ 
(TER CREDIT CARD ODERS ACCEPTED BY POST PHONE OR FA 


44? 


POWER AMPLIFIER MODULES-LOUDSPEAKERS-MIXERS 
19 INCH STEREO AMPLIFIERS-ACTIVE CROSS/OVERS. 


*PRICES INCLUDE PROMPT DELIVERIES. 


*LARGE [A4] S. STAMPED FOR CATALOGUE. 


А new range of quality loudspeakers, designed to take 
FLIGHT CASED DR NERS Ran ean oo 
enclosure designs. All modals utilize high quality studio 
cast aluminium loudspeakers with factory fitted grilles, wide dispersion constant 
directivity horns, extruded aluminium corner protection and steel ball corners, 
complimented with heavy duty black covering. Tho enclosures are fitted as standard 
with top hats for optional loudspeaker stands. The FC15-300 incorporates a large 
16 X 6 inch horn. All cabinets are fitted with the latest Speakon connectors 
for your convenience and safety. Five models to choose from. 





















































PLEASE NOTE:- POWER RATINGS 
QUOTED ARE IN WATTS R.M.S. FOR. 
EACH INDIVIDUAL CABINET. 

ALL ENCLOSURES ARE В OHM. 


12-12 inch spe 
ibl FC15-300 WATTS Freq Range 35Hz-20KHz, Sens 10148, Size H695 W502 D4tSmm 
је PRICE:- £299.00 per pair 
ibl FC12-300 WATTS Freq Range 45Hz-20KHz, Sens 9648, Size H600 W405 0300тт 
РАІСЕ:- £249.00 per pair 
ibl FC12-200 WATTS Freq Range 40Hz-20KHz, Sens 9748, Size H600 W405 ОЗобтт 
PRICE:- £199.00 per pair 
ibl FC12-100 WATTS Freq Range 45Hz-20KHz, Sens 10098, Size H546 W380 D300mm 
7 РАІСЕ:- £179.00 por pair 
ibl WM12-200 WATTS Freq Range 40Hz-20KHz, Sens 9748, Size H418 W600 D385mm 
PRICE:- £125.00 EACH 
SPECIALIST CARRIER DEL:- £12.50 per pair, Wadge Monitor £7.00 each 
Optional Metal Stands PRICE: 


ibl IN-CAR AUDIO BASS BOX 10/100) 


The new ibl In- 
designed with a sloping front to reduce intarnal 
standing waves. The bass box incorporates a 
10 inch 4 ohm loudspeaker with a genuina 
100 watts A.M.S. output rasulling in powerful and 
accurate bass reproduction. 

FEATURES:- + Cabinet manufactured from MDF and 
sptayed in a durable black shiny HAMMERITE finish. « 
Fitted with a 10 inch loudspeaker with rolled rubber 
edge and coated сопе assembly + The top of the 
cabinet incorporates gold plated connection 
terminals. SPECIFICATION:- 100Watts RIMS. 200 
Watts Peak (Music) Ported refiex,critically tuned. 

Size H405 W455 D305mm. 
PRICE:- £79.00 + £6.00P&P 
SUPPLIED READY 


ОМР МОЗ-РЕТ РОМЕН АМРШНЕН AUPE READY 
These modules пон enjoy а word wide reputation Tor quat вазалу andpaclonmanco a1 a esiste pree For 
тодев ге aratan to sut Pe needs ct 1e protessoral and hony melle а Lesie heben 
Whencomparngprices NOTE that al modets сабе toroidal power supply. nlegralhest sik glass fore 
arie crcuts Io power a сотрашв Vu meter. AT model аге open er Sort fcU post 
THOUSANDS OF MODULES PURCHASED BY PROFESSIONAL USERS 
OMP/MF 100 Mos-Fet Output power 110 watts 
RMS. into 4 ohms, frequency response 142 - 100KH2 
зав. Damping Factor >300, Siew Rate 45V/uS, THD 
typical 0.002%, Input Sensitivity 500mV, SNR. - 
11068. Size 300 x 123 x 60mm. 
PRICE:- £42.85 + £4.00 РАР 
OMP/MF 200 Mos-Fet Output power 200 walls. 
RAMS. into 4 ohms, frequency response tHz - 100KHz 
308, Damping Factor >300, Siew Rate 50V/uS, T H D. 
typical 0.001%, Input Sensitivity 500mV. S.N FR. -1008. 
Size 300 x 155 x 100mm. 


PRICE:- £66.35 « £4.00 PAP 


OMP/MF 300 Мов-Ғө! Output power 300 walls. 
RAMS. into 4 ohms, frequency response tH - ЮОКН2 
-3dB. Damping Factor »300, Siow Rate 60V/uS, THD. 
typical 0.001%, Input Sensitivity SO0mV, S.N A. -110d8, 
Size 330 х 175 x 100mm. 


PRICE:- £83.75 + £5.00 P&P. 


OMP/MF 450 Mos-Fat Oulput power 450 walls 
RMS. into 4 ohms, frequency response tHz - 100KHz 
Зав, Damping Factor »300, Slew Rate 75V/uS, 
THD. typical 0.001%, input Sensitivity 500mV, SNA. 
21098, Fan Cooled, D.C. Loudspeaker Protection, 2 
Second Anti-Thump Delay. Size 385 x 210 x 105mm. 
PRICE:- $135.85 +£6.00 РАР 


OMP/MF 1000 Moa-Fot Остри power 1000 walls 
RMS. into 2 ohms, 725 watts RMS. into 4 ohms, 
frequency response tHz - ОКНЕ -3dB, Damping 
Factor >300, Slew Rate 75V/uS, THD. typical 
0.002%, input Sensitivity SOOmV, SNA. -11008, Fan 
Cooled, D.C. Loudspeaker Protection, 2 Second 
Anti-Thump Delay. Size 422 x 300 x 125mm. 
PRICÉ:- £261.00 + £12.00 P&P 

НОТЕ. UOS FET MODULES ARE AVAILABLE IN TWO VERSIONS 
STANDARD - INPUT SENS 50081, BAND WIDTH 'OOKHE OR 


РЕС (PROFESSIONAL EQUIPMENT COMPATIBLE) INPUT SENS 
775mV, ВАНО WIDTH SOKH2. — ORDER STANDARD OR PEC 


B.K. ELECTRONICS 


UNIT 1 COMET WAY, SOUTHEND-ON-SEA, 
ESSEX, 552 6TR. 
TEL.: 01702 527572 FAX.: 01702-420243 
http://www.bkelec.com Е-та 


e 


Salesebkelec.com 
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actually Mode 0. It is indicated by all 
four Mode LEDs remaining off. The 
up/down counters cannot be switched 
in this state. However, the UP key may 
then be used to change the polarity of 
the H sync signal from negative to pos- 
itive. The same goes for the DOWN 
key and the V sync pulse. Non-stan- 
dard sync polarity may be required for 
some display types. * 

Mode 0 is also active-after the unit is 
switched on. All counters are reset, and 
the Mode LEDs are off. When the SEL 
key is pressed, the VGA Tester switches 
to horizontal-frequency Mode; press- 
ing it again selects vertical-frequency 
mode, and so on. 

A special feature: when the UP and 
DOWN keys are pressed simultane- 
ously, or SEL and DOWN, all settings 
of the VGA Tester are returned to those 
fora standard VGA output signal. The 
test picture is then ‘colour bars’ at a res- 
olution of 640x480 pixels. 


TESTCHARTS — THE 
LOGIC WAY 

The states (output values) of the fre- 
quency counters are available as paral- 
lel binary words (H0-H8 and V0-V18) 
at the block marked Н+У LOGIC, 
together with ‘position’ of the picture 
selection counter (UDW 0-2). This 
information is combined into eight 
testcharts by the H-- V LOGIC block. 
With all testcharts, the timing ratios 
Sync/Blanking/Picture are based on 
those for ‘standard VGA (640x480 pix- 
els, H=31.5 kHz, У=60 Hz). 

The modulo-counter states also 
allow the horizontal and vertical pulses 
to be derived with simple logic. The 
RGB and sync outputs are taken toa 
standard VGA socket (high-density 15- 
way), which should enable most dis- 
plays to be connected-up. Besides the 
regular R and B components, some 
monitors require a sync-on-green sig- 
nal (GS) which contains the colour and 
а combined (H+V) inverted sync sig- 
nal. For this type of monitor, three cinch 
sockets are available on the board. The 
combined signal is also eminently suit- 
able for triggering an oscilloscope. To 
eliminate the ‘green’ DC component, 
you simply use the AC-coupled input 
on the oscilloscope. Table 3 provides an 
overview of the outputs. 

In addition to the EPLD and its 
peripherals (pushbuttons, LEDs and 
VGA outputs) the complete circuit dia- 
gram in Figure 2 also shows a small 5- 
volt power supply consisting of a 
miniature transformer, bridge rectifier, 
reservoir and smoothing capacitors, 
and а 5-V fixed-voltage regulator. 

Building the circuit on the printed 
circuit board shown in Figure 3 should 
not present problems, we reckon, and 
the same goes for fitting the completed 
board into a suitable plastic enclosure. 


Ed 
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noise generator 





white or pink noise at 


the flick of a switch 





Strictly speaking, 
noise is a composite 
of a great number of 

signals at many, vary- 
ing frequencies. It is a 
random quantity 
which generally has 
no regular or repeti- 
tive character. 
Although it is usually 
an unwanted quantity, 
noise may be used to 
analyse the perfor- 
mance of an audio 
system. A noise gen- 
erator is, therefore, 
indispensable for 
much work in an 
audio workshop. 
Unfortunately, many 
amateur audio enthu- 
siasts find the price of 
noise generators 
beyond their means. 
For them, this article 
describes an afford- 
able, small noise gen- 
erator that is easy to 
build. 


Design by F. Hueber 


„4? 





Main parameters 


Frequency range 
Signal output 
Signal source 
Output voltage 
Attenuation 
Power supply 
Current drain 


20-20000 Hz 
White noise or pink noise 


Pseudo random noise generator 


2 Vp-p max. 
About 10 dB 
lithium battery 
About 4.5 mA 





INTRODUCTION 

Noise is either artificial (man-made) or 
natural. Man-made noise is normally 
impulsive and stems mainly from elec- 
trical machines. 

Natural noise is mainly due to cos- 
mic electromagnetic radiation that 
invades a system through either an 
intentional or accidental aerial, Also, all 


circuit components generate thermal 
noise. Thermal noise is completely ran- 
dom and occurs over the entire fre- 
quency range from d.c.to infinity. For 
test purposes in audio equipment, only 
noise in the audio frequency range of 
5-20000 Hz is of course of interest. 

A distinction must be made 
between white noise, red noise and 
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pink noise. White noise has equal 
energy throughout the frequency 
range from zero to infinity, but the 
energy of red and pink noise is 
inversely proportional to the frequency 
in a (limited) frequency spectrum. The 
names white and pink derive from the 
spectral division of visible colours 
(white light contains all colours, while 
red and pink light is filtered) 

The power per unit bandwidth of 
white noise is constant. This means 
that noise signals of equal amplitude 
are probable over the entire electro- 
magnetic spectrum. White noise has an 
energy distribution that is described 
statistically by the Gaussian distribu- 
tion curve. 

The power density distribution of 
red and pink noise varies in inverse 
proportion to frequency: that of red 
noise at a rate of 6 dB/octave or 
20 dB/decade, and that of pink noise at 
a rate of 3 dB/octave or 10 dB/decade. 


one device to another (of the same 
type!). As this voltage is small, it 
becomes difficult to design an amplifier 
whose output is fairly constant with 
such a wide spread of input voltages. 
Another is that many semiconductor 
devices exhibit so-called popcorn 
noise, which manifests , as the 
name implies, by short, irregularly 
occurring peaks in the output, which 
play havoc with the measurement. 

It is therefore clear that a home con- 
structed noise generator needs a much 
more reliable means of producing 
noise. The present design uses a digital 
generator, which not only ensures a 
well-defined output, but has the added 
advantage of requiring only a (rela- 
tively) small supply voltage. 

The present design is based on a 
rectangular waveform generator 
whose output is applied to a series of 
shift registers. An XOR gate is used to 
produce a reset pulse that initiates the 





cuitry associated with 123, forms the 
(analogue) amplifier and filter section. 

The rectangular generator operates 
ata frequency of 50 kHz. Its output is 
applied to the clock input of IC», which 
isan 18-stage register. These stages are 
interconnected in a loop with the out- 
put of one linked to the data input of 
the next. Gates IC), and IC) 4 provide 
the requisite sequence of operation. 

Network R3-C; provides a power- 
on reset. To ensure that the registers in 
1С; start working correctly on power- 
on, it is essential that pin 8 of IC; is 
then logic low. 

The level of the output at pin 1 of 
IC; is very nearly peak-to-peak, which 
is too high for operational amplifier 
(op amp) IC3,. This is, therefore, reme- 
died by potential divider R-Rs. 

Operational amplifier ICs, func- 
tions asa voltage follower that pro- 
vides the requisite low source imped- 
ance for the filter between the op amp 











1С1 = 4070 





IC3 = TLC272 
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Because of these ргорег- 
ties, white noise is particu- 
larly useful for measure- 
ments with an oscilloscope 
or spectrum analyser, and pink noise 
for measurements that involve a one- 
third-octave analyser. 


DESIGN 
CONSIDERATIONS 
Professional noise generators often 
operate at the knee of the limiting 
Characteristic of zener diodes, which 
requires a very stable supply voltage. 
Other means are reverse-biased diodes 
or the base-emitter junction of bipolar 
transistors. 

A drawback of most of these meth- 
ods is that the device used as the noise 
source has to be selected for several 
reasons. One is that the generated 
noise voltage varies substantially from 
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start of a new count sequence. The si; 
nal so generated has a statistically di: 
tributed frequency and constant out- 
put level, and is therefore similar to 
white noise. The difference between 
the two is that normal white noise is 
random in the time domain, whereas 
the noise produced by the shift regis- 
ter is a pseudo random noise, that is, a 
noise that repeats itself regularly. For 
the present design, this presents 
absolutely no difficulties whatsoever. 





CIRCUIT DESCRIPTION 
In Figure 2, IC}, and Су, form the rec- 
tangular waveform generator, IC con- 
tains the shift registers, and the cir- 


none 





and switch 51. 

The supply for IC; 
is single and resistors Ry, Rz 
and Res therefore shift the 
operating point of the op amp slightly 
below U,/2. This arrangement ensures 
that the op amp can be driven sym- 
metrically. In spite of the low supply 
voltage (3 V), the op amp provides an 
output signal of about 2 V p.p. 

The output of IC, is a pseudo ran- 
dom noise signal. Pink noise is 
obtained by putting the white noise 
signal through a filter that has a slope 
of -3 dB/octave. This roll-off is obtained 
by a four-section RC filter consisting of 
resistors Rij5-R43 and capacitors С Со, 
The filter covers а frequency range of 
ten octaves and, because 1% resistors 
and 2% capacitors are used, has an 
error of only 0.5 dB. If the capacitors 
are not selected appropriately, the error 


з 
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Figure 2. The single- 
sided printed-circuit 
board fits exactly in a 
probe enclosure. 


may rise to 2 dB. Whatever, the noise 
amplitude is suitably attenuated by the 
filter. 

The output of the filter is applied to 
switch 51 which enables either white 
noise or pink noise to be selected. The 
amplitude of the white noise signal is 
made equal to that of the pink noise by 
divider К-а. 

The voltage drop across capacitor 
Cip is equal to the direct voltage at the 
operating point of IC3,. 

Op amp IC, amplifies the signal 
arriving from the switch to give an out- 
put signal at a level of 2 p-p across 
terminals PC}, PC; 

Resistor Куб ensures that even 
when the output is open-circuit, the 
polarizing voltage for С is main- 
tained. 
~ The generator is powered by a 3 V 
lithium battery. A polarity protection 
diode is not used, since this would 
lower the battery voltage unnecessar- 
ily. If readers want protection, diode D} 
may be used as shown. This will short- 
circuit the battery if it is connected with 


4^ 














wrong polarity and so protect the gen- 
erator from damage. The generator 
draws an operating current of about 
4.5 mA. 


CONSTRUCTION 

The generator is best built on the 
printed circuit board in Figure 2, which 
is available through our Readers Ser- 
vices – see section toward the end of 
this magazine. 

Virtually all components should be 
mounted vertically. Since the board 
cannot be screwed down, it is advis- 
able to fit it tightly into the enclosure 
with the aid of some pieces of foam 
rubber. The specified enclosure is nor- 
mally intended for a probe. 

The output voltage may be 
adjusted with a screwdriver through 
an appropriate aperture in the lid of 
the enclosure or the spindle of the rel- 
evant potentiometer may be made to 
protrude through the lid 

Do not overlook the wire bridge 
near IC; and do mind the polarity of 
the electrolytic capacitors, ICs and 





Parts list. 
Resistors: 

Ry, Аз = 39 КО 
Ro 


18kQ 





leo 
Р; = preset potentiometer, 250 КО 


Capacitors: 

С; = 330 pF 

Со = 82 pF 

Сз = 1 pF, 35 V, radial 
Са, Са, C13-C15 = 0.1 UF 
5 = 47 UF, 16 V, radial 
Се = 0.01 pF 

€; = 0.015 uF 

0.027 uF 

O pF, 16 V, radial 
41 = ТОШЕ 35 V, radial 
C2 = 100 HF, 16 V, radial 





Semiconductors: 
D, = 1N4001 





Integrated circuits: 





С> 
IC, = TLC272CP. 


Miscellaneous: - 

BT; = lithium battery Type CR2032 
with holder for board mounting 

5; = right-angled slide switch with 1 
change-over contact for board 
mounting. с 

S5 = right-angled slide switch with 1 
оп contact for board mounting 

Probe enclosure 

Printed-circuit board, Order no. 
980014-1 





diode D} if used. 

A test prong, which is readily made 
from a 25-50 mm (1-2 in) length of 
stout copper wire, must be connected 
securely to terminal PC); the earth con- 
nection is best made from a short 
length of stranded, insulated circuit 
wire soldered to РС». 











TESTING THE 
GENERATOR 

The generator cannot really be tested 
properly without an oscilloscope. 
Check that the signal at pin 3 of IC; has 
a rectangular waveform and a fre- 
quency of 50-55 kHz. When that is so, 
the signal at pin 1 of IC; should be a 
pseudo random noise signal. This is 
seen on the scope as two limiting (hor- 
izontal) lines separated by a distance 
equal to the supply voltage. When the 
time base of the scope is adjusted 
appropriately, there appear between 
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these two lines at irregular distances 
level jumps, visible as faint lines, which 
represent the actual noise signal. 

It is advisable to check the operat- 
ing point of ICs, since this may stray 
from device to device. To this end, 
remove IC; and IC; from their socket 
and apply а sinusoidal voltage at a 
mid-range frequency and at a level of 
1 Vi, between pin 1 of IC; or IC; and 
earth. This signal should be visible 
undistorted at pin 1 of IC}, Increase the 
level of the sinusoidal signal until the 
peak of the voltage at pin 1 of IC; 
begins to flatten. This flattening should 
be absolutely symmetrical at both the 
positive and the negative peaks. If this 
is not so, the operating point should be 
adapted slightly by altering the value 
of Res as required. This procedure is 
essential to ensure maximum undis- 
torted output voltage. In the prototype, 
the combined value of Re+Res is 
exactly 1.7 MQ. 

Set 5; to white noise output and 
turn P fully clockwise, whereupon the 
noise signal should be clearly visible on 
the scope connected to the output of 
the generator. 








OPERATION 
The spectra of white noise and pink 
noise are shown in Figure 3. The fre- 
quencies contained in the white noise 
signal are evenly distributed over the 
audio range up to about 20 kHz. The 
response dips a few dB towards 
30 kHz, but the actual level of the spec- 
trum is, of course, not important. 

In practical operation, the output 








signal of the generator can be applied Figure 3. Spectra of white 
to any accessible point in the equip- noise and pink noise. 
ment on test by simply touching it 3 


with the test prong. Take care, how- 
ever, not to overload the equipment on 
test. Note that noise signals contain 
very high peaks that may damage 


аз 








tweeters. A white noise signal enables, р 

for instance, testing the operation of a si 
volume control or a sound level con- * 
trol. ај 
Pink noise may be used to check И 
room acoustics or the effect furniture * 
or curtains have on the performance of = 
loudspeakers. This enables the loud- = 
speaker to be trimmed to the room il 
requirements, * 
лог 


In any case, it is advisable to carry 
out a number of experiments with the 
noise generator before using it in prac- i о мо ко Бо 03k к кою NEC Ба в 
tical testing. “з 
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Over the past 11 years ULTimate Technology supplied more than 20.000 ages 
Lua] commercial versions, but also thousands of educational versions, which, having 
v: по Gerber Interface (high resolution photoplotter) are not suitable for commercial ШЕК 





изе, but are otherwise, identical to the, naturally far more expensive, commercial 
a versions. After a worldwide test on Internet the ULTIboard Studio evolved, with 


the same well-considered limitation, at a price at which everybody can afford (ai 











FOR R PRIVATE USE AT £69 


a professional design system. )STUDIO LITE INCL. VAT. 
SEE ALSO THE REPLYCARD ELSEWHERE IN THIS ISSUE 
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Data Acquisition 
Virtual Instrument: 


Pico Technology 


‘Pico’s PC Converters 


monitor and record 
temperature and humidity’, 
нада Mon 


Temperature / Humidity 
Logger & Alarm System 
EnviroMon has many applications in: 
food processing - storage 
and distribution, energy 
management - waste energy, 
heating and processing, 
agriculture - monitoring 
humidity in greenhouses, and 
in hospitals - accurate 
monitoring of temperature 
sensitive items. 












У Monitors up to 30 channels of 
temperature over a 400 m. distance. 


У -55 to 100°C temperature range 
(typical accuracy +0.2°C). 


У Data can be downloaded to PC. 


Спада Tan 
Starter Kitfrom £393.00 


3 temperature Sensors on 5m lead, 3 channel 
Converter, Enviromon Logger, cables & fittings. 
Expandable at any time for around £50 / channel 


TC-08 

8 channel Thermocouple 

to PC Converter 

Simple to use thermocouple to 

PC interface. 

У Connects to serial port - 
no power supply required. 

У Supplied with PicoLog data 
logging software. 

У Resolution 0.19C. 


TC-08 £199.00 


Supplied with serial cable and adaptor. 
Calibration certificate £25.00. 


Thermocouple probes available. 
ТН-03 з спаппе! 
Thermistor to PC Converter 
У Connects to serial port - 

no power supply required. 
V PicoLog data logging software. 
У -55 to 105°C temperature range 
У Resolution 0.019C. 

TH-03 £79.00 


Supplied with serial cable and adaptor. 
Thermistor sensors available. 


Call for free demo disk 

or download our web site: 
e http://www.picotech.com 

All prices exclusive of VAT. 
Broadway House, 149-151 St Neots Rd, 
Hardwick, Cambridge. CB3 70Ј UK 
Tel: (0)1954 211716 Fax: (0)1954 211880 
E-mail: postG picotech.co.uk 


imited 


- 
a 
So 
© 

2 
S 
E 

KS 
© 

È 








Elektor Electronics 3/99 











Г ECT1. Sup ual 
РІС12С508/9 ICE & PROGRAMMER ЕЯ 
tira ap 5 5 eas. 10 пива ови 


STANDARD ISO SMARTCARD PROGRAMMER Emm ү Е TIT 
jaa = Р87051/52 PROGRAMMER 


eT 





'QUIRE AN IBM PC TO OPERATE UNLESS OTHERWISE STATED, 
FOR FURTHER INFORMATION SEE OUR WEB SITE OR TELEPHONE / FAX 
hitp://LET.cambs.net/ Johnmorr@mail.keyworld.net 


All products manufactured in MALTA 
and carry 12 months parts & labour guarantee 


= We also manufacture DASH MASTER the handheld Digital Dashboard tool. 
S cid Р А Always in stock :- D2Mac 27 channel Wafer Cards £19.95 

LEADING EDGE TECHNOLOGY LTD butors Telephone: 

White Rose House, Triq Ix Xintill Str, Tarxien, PLA11 Malta Crownhill 0 666709 

Order Direct: Tel (00 356) 678509 Fax (00 356) 667484 Spain Coelma 003449 215061 

Same Day Dispatch [ij P 

















| The Enviromon system continuously 


monitors and records TEMPERATURE, 
HUMIDITY, LIGHT and MORE... 


...Ѕо you can relax, knowing everything is in order. Enviromon will immediately 
inform you of any problems at your site via alarms or a telephone message. 














The Enviromon system, from Pico Technology is one of the most versatile and cost effective monitoring 
on the market today. It can measure temperatures from -200 to 1370°C, humidity, current, pressure, chec! 
levels... too much to list! 

Each logger can record 15,000 readings from 30 sensors, each up to 400m away from the logger 
Readings are recorded 24 hours a day, 365 days a year. 

Reports can be printed on a stand-alone printer or data sent to a PC for long term storage and graphical 
analysis using the powerful supplied software 

Enviromons applications are endless; from food storage & preparation to energy management 

Easy to install and simple to use. Free technical support is available 


Starter system only £395 


Includes logger, 3 channel converter, 3 temperature sensors, power supply. 
| software, cables and wall bracket. Price excludes vat. 


44 444 





Call for a FR oftware demonstration disk or visit our web site 
Fax: (0)1954 211880 Tel: (0)1954 211716 


E:mail: post@picotech.co.uk Web: 
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evaluation system 
for 80C166 (1) 


4 je 





part 1: introducing 
the 16-bit SAB80C166 





This is the first time 
Elektor Electronics 
presents a develop- 
ment system for a 16- 
bit microcontroller. 
We've chosen the 
SAB80C166, which is 
generally known as 
the ‘generic device’ in 
the C166 series of 
microcontrollers man- 
ufactured by 
Siemens. This the first 
instalment of an 
extensive, multi-part 
article covering hard- 
ware, software and 
application examples, 
all aimed at introduc- 
ing you the world of 
16-bit microcon- 
trollers. 


Design by K.-H. Domnick 


P g 





In the field of microcontrollers, prod- 
uct diversification has been evident for 


many years. In the early days of micro- 
controller technology, only a couple of 
different ty were available. Initially, 
these chips were packed with just 
about anything technically feasible at 
the time (still not much by today's 
standards). Soon, however, the com- 
bined forces of market and user 
demands brought about a change from 
general-purpose to specialized prod- 
ucts. This resulted in whole families of 
microcontrollers, with ‘members’ ћау- 
ing preciously little in common except 
the instruction set. 

A fine example is the MCS51 family 












from Intel, with the 
famous 8051 as the 
‘generic device’ from 
which dozens of ver- 
sions were derived over 
the years. Until recently 
(well, a few years ago) 
only a few of the 
derivatives of the 8051 
were generally avail- 
able, and some of these 
were at the heart of our 
best-selling projects like 
the Elektor Electronics 
8052 BASIC Computer, 
80032  Single-Board 
Computer and Match- 
Box BASIC Computer, 
to mention but a few. 

Meanwhile, how- 
ever ultra-fast con- 
trollers have become 
available with 8 to 16 
pins, a small instruction 
set (RISC) and a just a 
basic complement of 
VO functions. Besides 
general-purpose work- 
ing horses like the 
8051 you now find 
state-of the-art con- 
trollers with massive 
memories, tens of interrupt sources, 
A/D converters, registers and ИО lines. 
And they're fast, too! 


THE 80C166: 

YOUR TAILOR-MADE 
CONTROLLER 

The SABS0C166 from Siemens has been 
with us for about five years now and 
certainly belongs in the latter category 
of high-speed number-crunching 
beasts. Its clock frequency of 20 MHz 
and vast number of interrupt sources 
enable the 80C166 to act as the brains of 
applications requiring flexibility and 
very high speed. Typical examples 
include real-time embedded control 
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systems (as used in vehicles), and com- 
plex industrial control systems. 
Because the price of the SAB80C166 
recently dropped to less than £10, the 
device is also a good candidate for 
advanced applications in the hobby 
and semi-professional fields. For exam- 
ple, the 80C166 is ideal for simultane- 
ous control of several stepper motors, 
as the ‘brains’ in a professianal object 
surveillance system, at the heart of a 
really extensive model-railway system, 
and many other applications. 

However, to most of you, the inter- 
esting thing about the 80C166 will be 
that it is a 16-bit microcontroller, for 
which a complete and affordable 
development system is described. 

This fist instalment of the article 
deals mainly with the controller itself, 
and the things it can do. Obviously, 
only a small selection can be made 
from the vast amount of information 
available on the 80C166. Datasheets 
and a user handbook are available free 
of charge from the Internet — both are 
supplied as PDF files. 

The Ci66 series has three basic 
types. Whereas the family members 
designated 83C166 and 88C166 have 
32 kBytes of ROM or Flash memory 
respectively, the 80C166M comes 
without this memory. No problem, 
because the evaluation system to be 
described provides a much larger 
external memory. 

As shown in Figure 1, the 
SABSÜCIÓ6 sports 256 kBytes of 
addressable memory having the "Von 
Neumann’ architecture. The device can 
use one of four bus modes: 8-bit, 16-bit, 
multiplexed or non-multiplexed. On 
the development board, the 16-bit mul- 
tiplexed mode is used. The bus timing is 
adjustable in many ways, including the 
insertion of up to 15 wait states. Two 
different bus mode configurations may 
be used at the same time. Support for 
multi-master operation in multi- 
processor systems is also possible. 

The internal dual-port RAM has a 
capacity of 1 Kbytes, and is found in 
the address range OSFAQ0h through 
OSFDFFh. Of this memory, 255 bytes 
are bit-addressable. 

The 80C166 offers five ports with a 
total of 66 bit-addressable input/output 
lines or special functions, as well as a 
port comprising 10 TTL or analogue 
inputs. 

The microcontroller has 98 Special 
Function Registers (SFRs) and 16 Gen- 
eral Purpose Registers (GPRs) per reg- 
ister bank. Changing between 16 regis- 
ter banks is possible, though limited by 
the internal RAM. 

There are 32 freely programmable 
interrupt sources, of which 19 are 
implemented as 
port pins. Inter- 
rupis can ђе 
assigned 16 prior- 
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ity levels, each having four group lev- 
els. The response time to interrupt 
events (in the external memory) is only 
600 ns. The interrupt inputs may be 
programmed to respond to events con- 
sisting of a negative or a positive pulse 
edge. 

The Peripheral Event Controller 
(PEC) comprises eight freely program- 
mable units, and allows 8- or 16-bit 
data traffic between memory and 
peripherals in a single cycle. The array 
of five universal 16-bit timers with a 
resolution of 400 ns or 200 ns may be 
employed as timers, gated timers or 
counters. Two more 16-bit timers, also 
independently programmable, are 
used by the 16 Capture/Compare units. 

The 80C166 has two serial ports 
with separate baudrate generators. The 
ports can operate in synchronous 
mode or asynchronous full-duplex 
mode at up to 625 kbit/s. The ten avail- 
able D/A converters are marked by a 
resolution of 10 bits, a conversion time 
of 9.7 из and a sampling period of 
1.58 us. These converters should enable 
single, continuous and group conver- 
sions to be performed without prob- 
lems. 

The watchdog timeout may be pro- 
grammed to any value between 25.6 us 
and 419 ms. 

The 80С166 features two power 
saving modes for battery operation: 
Power Down and Idle. About 90% of 
all commands are executed in one 
cycle, which takes 150 ns at a clock 
speed of 20 MHz and zero wait states. 
16-times-16 multiplication is completed 
in five cycles, 32-by-16 division, in ten 
cycles. 

The instruction set is remarkably 
consistent with all commands made up 
of either two or four bytes. Powerful 
word, byte and bit commands are also 
included. 













80C166 Board 
Main features 


=> Microcontroller: SAB80C 166M 


=> 40-MHz quartz crystal = 20-MHz clock 


speed 


=> 16-bit mode, multiplexed, segmented 
=> 64-КВуіеѕ RAM (with optional battery 


backup) 


=> 64-kBytes EPROM for user program 


=> 2 serial interfaces, 15232 
=> 16 TTL outputs, buffered 


=> 16 TTL inputs, buffered, interrupt-ready 


=> 10 analogue/TTL inputs, protected 
=> 2 inputs/outputs, protected 
<> Extension bus 


Options: 

=> 64 kBytes RAM or ЕРНОМ 

=> 16 or 32 КВуіеѕ EEPROM 

=> Battery for RAM and RTC supply 
=> Watchdog / battery switchover 
=> Real-time clock 





AROUND THE 80C166 

Because the generic 80C166 has only 

limited internal memory resources, our 

development system, of which the 

block diagram is shown in Figure 2, 

must have a minimum amount of 

external hardware around the micro- 

controller. The board contains the fol- 

lowing hardware components: 

= 64 kBytes RAM (optionally battery- 
powered) 

= 64 kBytes EPROM containing the 
program 

=> 16 or 32 kBytes EEPROM 

= 16 buffered TTL outputs 

=> 16 buffered TTL inputs with inter- 
rupt ability 

=> 10 protected TTL/analogue inputs 

=> 2 RS232 interfaces 

=> 2 protected bidirectional in/out- 












Internal 
RAM 






































































































































puts 
=> extension bus for add-on cards 
= battery for RAM and clock supply 
=> watchdog/battery switchover 
=> real-time clock 





Bus TIMING 

Of the four available bus modes, the 
development system only employs the 
multiplexed 16-bit yersion. The 16 
address bits 0-13 are only available for 
50 us at the address/data port, and 
have to be 'extracted' with the aid of 
latches IC9/IC10 and the ALE (Address 
Latch Enable) signal. Bits 16 and 17 аге 
available at another port for the dura- 
tion of a cycle. After the address has 
been supplied, the 16-bit data transfer 
process is completed. 

A data transfer operation takes 
850 ns after a reset (100 ns + 15 wait 
states of 50 ns). By reducing the num- 
ber of wait states to zero, this may be 
reduced to just 100 ns. Consequently, 
the memory access time can be any- 
thing between 50 ns + data access time 
= 900 ns, or just 150 ns if no wait states 
are programmed. Gale propagation 
times of 15 ns to 35 ns occurring in the 
chip select circuitry should be deduced 
from these values. At zero wait states, 
memory chips with an access time of 
less than 120 ns should be used. The 
50-ns steps are the result of the 20- 
MHz clock signal, which is derived 
from a 40-MHz source. 

For the program code, the memory 
is divided into four segments of 
64 kBytes each. All chip select signals 
for the memory are produced by a 
GAL type 16V8 (IC4), as well as the 
write signals for all 8-bit memory 
access operations. Programming details 
of the GAL will be published in part 2 
of this article. 

The program start address may be 
set to any of the following addresses: 











Table 1. Segment configurations 


| = 
|JP2 | ЈРТ H Address. 
а 











0|0|1 T$0000h - 1SFFFFh 
0| 1 | 2| 250005h-2$FFFFh 
3 380000h - 3S7FFFh 








0580001 - OSFOFFh 
1 | 0 | 0$0000h-OSF9FFh 

















In this way, different programs may be 
installed, loaded, or called up when- 
ever required. Other memory configu- 
rations are possible by changing the 
GAL contents. 

Programs always start at address 0. 
Because the development board con- 
tains volatile memory (RAM) at this 
address, random bytes are found when 
the system is powered up. Program 
code is therefore stored in an EPROM 
resident segment which is ‘mirrored’ to 


4630 











2x256kBit | || 
= 64 КВ 


EEPROM 
2x 64 КВИ 


extension bus 


segment 0 after a reset, or when power 
is applied. When initialisation is fin- 
ished, the mirror is disabled by the 
instruction EINIT (End Initialisation), 
and segment 0 is returned to RAM. 
During a reset, controller output 
RSTOUT# is pulled logic low. It 
returns to logic high when the EINIT 
instruction is executed. This signal con- 
trols the segment mirror operation as 
described above. 





INPUTS/OUTPUTS 
The board offers you 16 outputs, all 
buffered via TTL components type 
74LS541 (or inverted when using the 
74L5540). After a reset, all controller 
pins are set to act as inputs. If output 
functions are required, you have to 
declare them as such in your program. 
TTL buffers from the 74LS541 take 
16 inputs to the controller. АП inputs 
are interrupt-ready, and five of them 
may be used as counters. If the input 
signals have to be inverted, the buffer 
IC may be replaced by a type 7415540. 
Itis strongly recommended to stock 
to the use of LS-TTL components at the 
inputs and outputs, because they are 
far more resilient against short-circuits 





Figure 2. The controller is surrounded by a plethora 
of peripheral functions. 


analogue 


990028 - 12 


and overvoltage than CMOS compo- 
nents. In general, a short-circuit on one 
of the output pins of the 80C166 means 
instant demise of the controller. 

Ten inputs may be programmed to 
act as TTL or analogue inputs, the lat- 
ter with a resolution of 10 bits, and pro- 
tected against voltage surges or reverse 
input voltages by simple resistor/zener 
diode networks. Two similarly pro- 
tected bidirectional inputs/outputs are 
available for clock and data signals as 
required by a serial keyboard or an EC 
bus, to mention but two examples. The 
clock input is interrupt-ready. 

There are two RS232 interíaces for 
communication with the user. SIO #2 
is required when the system is used 
with a monitor program. The reset and 
NMI (non-maskable interrupt) input 
are also bonded out to pins. 

All inputs, outputs and the 5-volt 
supply voltage connection are avail- 
able on three rows of solder pads. 
Here, different connector types may be 
mounted: 
= 2x 32-pin pinheader (plug) for flat- 

cable; 
= 2x 32away socket to enable you to 

plug on boards containing control 
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elements, switching elements, dis- 
plays, power drivers, power sup- 
plies, and so on. 

= 2x 32-pin (a-c or a-b row) or one 3 
x 32-pin (a-b-c row) DIN connector 
as used in 19-inch rack systems. 


MEMORY 

Six sockets are available on the PCB to 
hold 64-, 128- and 256-kbit memory 
components, besides [wo sockets for 
64- or 128-kbit EEPROMs. Memory 
devices always have to be inserted in 
pairs (2 x 8 bits — 16 bits). A minimum 
memory configuration requires RAM 
(1С11ЛС12) in the range 05000ћ- 
OSF9FFh, and a monitor or user pro- 
gram in EPROM (IC13/IC14) starting 
art 1$0000h. The internal memory and 
the register array of the 80C166 are 
located between  0SFA00h and 


tents (16 kBytes or 32 Kbytes of data) 
after the power supply or battery is dis- 
connected. Because the access time of 
these components will be of the order 
of 200 ns or longer, the necessary num- 
ber of wait states has to be pro- 
grammed when accessing the EEP- 
ROM memory range. 


Real-time clock (RTC) 

When the real-time clock unit type 
RTC-72421 is used, decoder IC6 (a 
74HC138) has to be fitted. The real- 
time clock continues to ‘tick’ when the 
development system is switched off. 


Extension bus 

The data/address bus, control signals 
and six chip select signal of the 
74HC138 (IC6) are made available on a 
32-way array of solder pads. Single- 




































































OSFEFFh. row connector systems may be used to 
Table 2. Memory allocation 
RAM 64.0 kB |2 х RAM 62256 0S0000h-OSFOFFh 
Controller 11.5 кВ |80C166 RAM and Register OSFADOh-OSFFFFh 
EPROM 65.5kB |2x EPROM 27C256 1$0000h-1SFFFFh 
RAM or EPROM 65.5 КВ |2 х RAM 62256 ог 2 x EPROM 270256 280000h-2SFFFFh 
EEPROM 32.8kB |2 x EEPROM 28C64 / 28C128 350000h-3S7FFFh 
Decoder 16.4 kB 3$80001-З$ВЕРЕН 
Csos CS 0 for extension cards. 3$8000h-3SB7FFh 
С51# CS 1 for extension cards 3S8B00h-3SBFFFh 
С52# CS 2 for extension cards 389000h-3S97FFh 
= CS 3 for extension cards 3$9800h-3S9FFFh 
CS4s CS 4 for extension cards 3SA000h-3SA7FFh. 
С55# CS 5 for extension cards 3SABO0Oh-3SAFFFh 
lesse Watchdog (MAX 690) 3$B000h-3SB7FFh 
С57# Real-Time-Clock (RTC-72421) 3$B800h-3SBFFFh 
[Free 16.4 kB |Free range 3$CO00h-3SFFFFh 
extend the 80С166 board at both sides. 
OPTIONS Wait/Ready signal 


The printed circuit board we've devel- 
oped for the 80С166 development sys- 
tem offers a number of optional func- 
tions. 


Memory extension 1 

Positions IC15/IC16 accept RAMs and 
EPROMs. Because these devices are 
not pin compatible, the relevant selec- 
tion must be set on jumpers ЈР22, JP23 
and JP24. The first, JP21, selects 
between battery power or 5-V supply. 
Evidently, EPROMs should only be 
powered by {һе 5-V supply — they 
would drain the battery in a couple of 
minutes. 


Memory extension 2 

Positions IC17/IC18 on the board are 
reserved for 64-kbit or 128-kbit EEP- 
КОМЕ. These devices retain their con- 


Elektor Electronics 3/99 


With the Ready input activated, it is 
possible to make the controller wai 
a period determined by R25-C5. This is 
only possible via access to certain parts 
of the GAL, and via IC7 (74HC123). 
This option should only be used by 
experts! 

The other half of the 74HC123 may 
be set for the duration of R26-C7 under 
the control of P1.13. The output is 
freely available for control and timing 
purposes. 





Battery backup 

А 3.6-volt battery is provided on the 
board to enable the RAM devices to 
retain their contents. Jumpers JP11/JP21 
allow you to select between unbuffered 
and buffered powering of the RAMs. A 
МАХ690 (IC3) arranges the switch-over 
between 5-V and battery voltage. 


MAX690 

This IC in position IC3 has two more 

functions: 

= If WDI (WatchDog Input) remains 
open, the watchdog is disabled. If 
WDI is at TTL level via J3, the 
watchdog is active. After about 
100 ms, a level change should occur 
at CS6; if not, the MAX690 issues a 
reset pulse. 

=> the voltage at the PFI pin (Power- 
Fail Input) drops below 1.34 V, the 
PFO pin supplies a logic low level. 
Using JP4 this signal may be 
employed to generate a reset or an 
NMI. 


FINALLY 

That concludes our short description of 
the 80C166 microcontroller and the 
basic possibilities of the evaluation 
board. Whenever you feel this article 
provides insufficient information, that 
is entirely due to the practical limita- 
tions of a magazine article. Note, how- 
ever, that anything you may want to 
know about the SAB80C166 can be 
found in the (free) databook and 
datasheets, which you will find indis- 
pensable anyway. The book, 
datasheets and lots of other useful 
information may be downloaded from 
this address 


Table 3. Information from the Internet 


www.smi.siemens.com/ics/micro/ 


Siemens 16-Bit Microcontroller Family 


=> 800166 
Siemens 16-Bit Microcontrollers 


=> C167 Siemens 16-Bit Microcontrollers 


Additional Information 

=> 16 Bit Application Notes 

= CAN Specific Application Notes 

=> 16-bit Errata Sheets 

= C166 Family Foilset 

=> C16x - 16 Bit Architecture & 
Instruction Set Manual 

=> C166 Starter Kits 





The second instalment of this article 
will deal mainly with building the eval- 
uation board, and in particular, fitting 
the 100-pin controller. In case the board 
does not work spot-on, practical advice 
and help is provided in the section 
"faultfinding. 

Part two will also discuss connect- 
ing-up the PC and your first steps in 
the world of 16-bit programming. 
Finally, there's useful information on 
where to obtain free or low-cost soft- 
ware for 80C166 program develop- 
ment. 

[xm 
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Titan 2000 





- Part 2: protection network 





This second of four 
parts deals primarily 
with the protection 
network incorporated 
in the amplifier. This 
indispensable net- 
work safeguards the 
amplifier and the 
loudspeakers con- 
nected to it against all 
kinds of error that 
may arise. The net- 
work is an indepen- 
dent entity with its 
own power supply. 





Correction. In last month's first part 
| of this article, it was stated erro- 
| neously that the article consists of 
| two parts, whereas in fact it will be 
| described in four parts. 





Design by Т. Giesberts 


A 


INTRODUCTION 

nentioned briefly in Part 1, exten- 
sive and thorough protection is а must 
in an amplifier of this nature. It may 
well be asked why this is so: is there 
such a likelihood of mishaps arising? 
Or is the amplifier so vulnerable? On 
the contrary: extended tests on the 
prototype have shown that the Titan 
2000 is a very stable and reliable piece 
of equipment. In fact, unusual means 
had to be used to actuate the protec- 
tion circuits during these tests, since 
not any standard test prompted the 
amplifier into an error situation. 

The extensive protection is neces- 
sary because by far the largest number 
of mishaps occur owing to actions by 
the user, not because of any shortcom- 
ings in the amplifier. For example, the 
most robust and reliable amplifier can 
not always cope with extremely high 
overdrive or overload conditions. 


















SIX FUNCTIONS 
The integrated protection network con- 
5 of six sub-circuits: 





* power-on delay 
* transformer voltage sensor 
* temperature sensor 

* current sensor 

* direct-current sensor 

* overdrive sensor 


The power-on delay ensures that the 
relays in the amplifier are energized 
50-100 milliseconds after the supply 
has been switched on to prevent 
switch-on clicks. 

The transformer voltage sensor 
reacts to the cessation of the secondary 
voltage of the mains transformei 
prevent switch-off clicks and crackles. 

The temperature sensor responds to 
excessive heat sink temperatures, but it 
should be noted that this works only in 
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conjunction with the fan drive, which 
is reverted to later in this article. 

The current sensor monitors the 
output current, while the direct-cur- 
rent and overdrive sensors form a 
combined circuit that monitors differ- 
ences between the input and output 
signals, and reacts to excessive direct- 
current levels or distortion. This circuit 
is the most important and ‘intelligent’, 
but also the most complex of the six. 

All sensors, when actuated, react in 
the same way: they cause the output 
relays and the mute relay at the input 
of the amplifier to be deenergized 
immediately. This action causes the 
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output load to be dis- 
connected from the 
amplifier. After the fault 
causing the sensor 
action has been 
removed or remedied, the relevant 
protection circuit is disabled, where- 
upon the amplifier relays are reener- 
gized after a short delay. 

When the protection network is 
actuated, a red LED lights to indicate 
an error. When the fault has been 
removed or remedied, the red LED 
remains on, buta yellow LED flashes 
to indicate that the amplifier will be 




















зоо 
©—в© 


эу cav 





reenabled shortly. The red LED then 
goes out, shortly followed by the yel- 
low, whereupon a green LED lights to 
indicate that all is well. 


COMMON SECTION 

AND POWER-ON DELAY 
The circuit of the integrated protection 
network, including the +5 V and +12 V 
power supplies, is shown in Figure 4. 
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Parts lists 
Protection network 


Resistors: 

Ry, Rag, Вз = 100 КО 
Ro = 1.08 КО 

Rs, Ry = 10.0 ко 

R5 = 6800 

Rg = 820 ко 

8; = 1мо 

Ва. Ву, Rigs Rigs Rog. А5, Rog = 47 КО 
Ва, Rio = 470 € 

Вуд. Roy, Reo = 22 КО 
470 ко 





Вы = 22 МО 

Ris Riz = 1К0 

Rig: R23, Rag: Ray = 4.7 КО 
В, 7 Мо 





P, = 250 Q, ти ит preset (upright) 
Рә = 500 Q, тийип preset (upright) 
Ра = 500 КО, multiturn preset (upright) 


Capacitors: 

Сү. Сз = 0.1 uF 

C2 = 0.001 ЏЕ 

Са, Cs, Се, Св, C2-C,7 =0.1 ШЕ, 
ceramic 

€; = 047 uF 

Ca, Cig, Сла, C22 = 4.7 pF, 63 V, radial 

Сло = 10 pF, 63 V, radial 

C11. C23 = 47 ИЕ 25 V, radial 

Coq = 1000 Е 25 V, radial 
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Б, 


C24-C2s = 0.047 НЕ ceramic 


Semiconductors: 
Dj, Ds = ВАТВ2 
05,04 = BAS45A 


Ds, D; = 1N4148 

Dg, Da, Da, Di; = З mm high-efficiency 
LED (yellow, red, green, green respectively) 

Dig, Dy; = 184007 

Dia = 1N4001 

Ts, Та, Ts, Tg = ВО547В 

Ta, Т = BD140 


Integrated circuits: 

IC, = OP249GP (Analog Devices) 
74HC175 

7812 








Miscellaneou: 

JP, — 2.54 mm pin strip and pin jumper 

Ki, Kp = 3-way terminal block, pitch 
5mm 

Ka — 2-way terminal block, pitch 5 mm 

Ка = 2-way terminal block, pitch 7.5 mm 

B; = bridge rectifier, rectangular, Type 
B80C1500 

Е; = fuse, 50 mAT and fuse holder 

Tr, = mains transformer, 15 VA, with 
2x15 V secondary 

Heat sink (for IC;) = e.g. Fischer 
SK104, 50 mm 

Mains interference filter 








Figure 5. The printed-circuit 
board of the overall protec- 
tion network. 


The network is linked to the input 
and output of the amplifier via termi- 
nals ‘input’ and ‘LSP’ respectively (to 
terminals ‘P-IN’ and ‘P-LS’ on the 
amplifier board). 

Terminals ‘50 V=’ are connected to 
the secondary windings of the mains 
transformers, 

The three output relays and the 
mute relay in the amplifier are linked 
to the protection network via Kz, and 
K; respectively. 

The current sensor is connected to 
the output of optoisolator IC, in the 
amplifier (1->' on the amplifier board) 
via Kj. 

The terminals marked ‘temp’ are 
intended to be linked to the output of 
the fan control circuit. 

As mentioned earlier, the action of 
each sensor results in the deenergizing 
of the output and mute relays in the 
amplifiers. This implies that the out- 
puts of the the various sensor circuits 
are interlinked. This is effected by com- 
bining the open-collector outputs of 
these circuits into a wired OR gate with 
Ку functioning as the common pull- 
up resistance. The combined output 
signal serves to reset a number of 
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D-type bistables (flip- 
flops), contained in 
IC;, which are inter- 
connected to form a 
shift register. Note that D-type bistables 
are essential since these can be set and 
reset in a defined manner. 

The outputs of IC, are used to drive 
two level converters, Tj-T; and ТУТ; 
respectively, which bridge the differ- 
ence between the 5 V level of the logic 
ICs and the 12 V supply for the relays. 
Jumper JP, enables a different, external 
supply voltage (Vpr) to be used if 12 V 
relays are not employed. 

‘Transistors T, and Т. drive Re; and 
Res, which are the first to be energized 
(synchronously). On switch-off, capac- 
itor Со ensures that T remains on for 
some milliseconds longer during 
which period Res and Re, are deener- 
gized (see Part 1). 

The power-on delay, which also 
operates after a fault situation, is more 
complex than usual. To start with, after 
the supply voltage us switched on, 
input CLR of IC, is held low (active) 
for a few seconds by the circuit around 
Те. When, after this period, CLR is 
made high by Куз -which happens 
only when there is no error situation 
(any longer)-the internal oscillator of 
IC; is enabled via Ds. This results after 
a few seconds in a clock pulse арреаг- 
ing at the CLK input of IC, , where- 
upon О; goes high. The period 
between the oscillator being enabled 





and the appearance of 
the first clock pulse is 
not defined since, 
owing to the presence 
of Te a power-on reset is purposely not 
provided. To ensure а minimum delay 
in the energizing of Re; and Ке; in 
spite of this, a high level is clocked into 
О, after IC, has been enabled. The pre- 
cise moment at which this happens 
varies, therefore, only when the supply 
voltage is switched on for the first time. 

A period of IC/Qs later, Q of IC, 
goes high, whereupon Re; and Re; are 
energized. After another period, О; of 
IC, becomes high, whereupon Re; and 
Re, are energized. At the same time, 
IC; is disabled since its reset is inter- 
linked with О» of IC}. 

The red LED, Dg, in parallel with Ој 
of IC, lights when the relays in the 
amplifier are not energized, either 
because the amplifier is (not yet) 
switched on, or owing to an error. 

The yellow LED, Dg, is linked to the 
output of the oscillator in ICs, causing 
it to flash until IC, is clocked. 

The green LED, Dg, is connected in 
parallel with Res and Re, so that it 
lights only when the amplifier is fully 
switched on. 





TRANSFORMER 
VOLTAGE SENSOR 

The 50 V= secondary voltages of the 
mains transformers in the amplifier are 
rectified by diodes Dj; and О, and 


smoothed by Ёз-Ёзү-Ёзэ-Сүр. The val- 
ues of these components ensure that 
the LED in optoisolator IC, lights suf- 
ficiently to hold the associated photo 
transistor on. This transistor pulls the 
base of Т5 to ground, causing T5 to cut 
off. When the secondary voltages fail, 
T; is switched on immediately via Ro, 
whereupon the D-type bistables in IC, 
are reset. 

Use is made of an optoisolator pur- 
posely to avoid any risk of earth loops 
between the supply return and the 
ground of the protection network, 
which is linked to the input ground of 
the amplifier. 


TEMPERATURE SENSOR 
The temperature sensor works in a 
manner similar to that of the trans- 
former voltage sensor. The optoisolator 
in this circuit is ICs, which, in contrast to 
IC,, is normally cut off and comes on 
only when the heat sink becomes 
excessively hot. 

The sensor reacts to the fan control 
circuit switching the fan speed to max- 
imum (because the heat sink is getting 
too hot). A comparator in the fan con- 
trol circuit then toggles, whereupon 
IC; is actuated via the ‘temp’ input and 
resets the D-type bistables in IC. This 
situation changes only after the heat 
sink has cooled down to an acceptable 
temperature (although the fans may 
still be rotating). 


CURRENT SENSOR 

To nullify high common-mode voltages 
and to prevent any risk of earth loops, 
the current sensor also uses an optoiso- 
lator, IC; (Figure 5). However, this is 
not located on the protection board, 
but directly at the output of the ampli- 
fier. 

The values of the relevant compo- 
nents cause the sensor to be actuated 
when the output current is about 40 A. 
This may appear a very large current, 
but this is due entirely to the specified 
requirement that the amplifier must be 
capable of delivering 60 V into a load 
of L5 Q without the protection circuit 
being actuated. The current level may 
be lowered to some extent by increas- 
ing the value of Rz; in the amplifier. 

Output resistor Вуз is in parallel 
with Күз by linking terminals ‘I’, “+5 V’ 
and ground on the amplifier board to 
K; on the protection board via three 
lengths of insulated, stranded circuit 
wire twisted together. This arrange- 
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Surplus always 
wanted for cash! 


THE AMAZING TELEBOX 


‘Converts your colour monitor Into a QUALITY COLOUR TVI! 


TV.SOUND & 


VIDEO TUNER 
CABLE COMPATIBLE? 


The TELEBOX is an attractive fully cased mains powered unit, con- 
taining ай electronics ready to plug into a host ol video montors 
made by makers such as MICROVITEC, ATARI, SANYO, SONY, 
COMMODORE, PHILIPS, TATUNG, AMSTRAD etc. The composts 
узео output wil aiso plug directly info most video recordare аала 
reception of TV channels not normally receivable on most tole 
slon recelvers* (TELEBOX MB). Push bution controls on the front 
panel allow reception of B uly tuneable ‘otf ai^ UHF colour television 
аллан. TELEBOX MB covers шалу all televison frequences 
УНЕ and UHF Including the HYPERBAND as used by most cabia 
TV operators. А composite video output is located on the rear panel 
dor drect connection to most makes of monitor or desktop computer 
‘video systoms. For complete compatiblity - even for monitors wth- 
integral 4 watt audio amplifier and low level Hi Fi 
audio output are provided as standard. 
TELEBOX ST for composite video input type monitors £36.95 
TELEBOX STL as ST but пез win Integral speaker £39.50 
TELEBOX MB Mulibang VHF/UHF/Cab band tuner £69.95 
For overseas PAL versions stato 5.5 or 6 mHz sound specification. 
"Рог cabla / hyperband signal reception Telebox MB should be con- 
nected io a cable typa service. Shipping cn all Teleboxe's. code (В) 


‘State of the art PAL (UK spec] UHF TV tuner module 

‘with composite 1V pp video & NICAM hi fi stereo sound 

"outputs. Micro electronics ali on ons small PCB only 73 x 

‘Wo x 52 mm enable {ul software control via а simpla 2 wire link 
to any IBM E 

program and d о сре 

RAND NEW - Order аз Only 49.98 code (8) 


FLOPPY DISK DRIVES 212" - 14" 


Massive purchases of standard Si" and 3H drives enables us 10 
Present prime product at industry beating low prices! All units (unless 
stated) are BRAND NEW or removed from often brand now equi- 
ment and are fully tested, algned and shipped to you with a f 

day guarantee. Call for over 2000 unlisted drives for spares or repair. 


зух Panasonic „383/4 720K or equivalent RFE 24958) 
SH: Misublabl МЕЗБСА 14 Mao. Lactops oniy 525956) 
334" Mitsubishi MF3SEC-D. 1.4 Meg Nen £18.95(8) 
Teac EG OSGER 12 Meg (or IM pos) АРЕ £18.95(8) 
Sit Teac FD-55F-03-U 720K 40/80 (ог BBC's eic) AFE £29.95(8) 
Takia 129 casa nin пша РВИ КЕННЕ Flopp or HD, 
top case wi for HH БН" Flopp or 
87 Shugart 800/801 8° 55 refurbished & tested 
87 Shugart 810 8' SS HH Brand New 
Shugart 651 8° double sided refurbished & tested 
Mitsubishi 42894-53 боша sided NEW 
8* Mitsubishi M2895-63-02U DS simtne NEW 8295008) 
Dual 8" cased drives with integral power supply2 Мо #499.00(Е) 


HARD DISK DRIVES 


2" TOSHIBA.(19 mm H ) MK2101MAN 2.18 Gb. New £199.00 
2%: TOSH,(12.5 mm H) MKIOO2MAV 1.1 Gb laptop. Naw £115.00 
* to ЗИ" conversion kit for Pe's, complete with connectors £12.95 
Эн" FUJI ЕК-309-26 20mb MFM UF RFE 559.85 
39" CONNER CP3024 20 mb IDE VF (or equiv.) RFE £59.95 
ЗН CONNER CP3044 40mb IDE UF (or equiv.) RFE £69.00 
RODIMEROSOS7S 45mb SCSI ШР (Маса Асот) £69.00 
QUANTUM 405 Prodrive 42mb SCSI ИЕ, New AFE £49.00 
WESTERN DIGITAL 850mb IDE UF Naw, £185.00 
i! MINISCRIBE 3425 20mb МЕМ UF (or equiv.) AFE £49.95 
SEAGATE 51-2384 30 mb RLL UF Relurb 
CDC 94205-51 40mb HH MFM ПЕ RFE tasted 
НР 97548 850 Mb SCSI AFE tested 
HP C3010 2 Gbyte SCSI differential RFE t 
NEC 02246 85 Mo SMD interface. Now 
FUJITSU M2322K 160Mb SMO VF RFE tested 
FUJITSU M2392K 2 Gb SMD UF RFE tested 
Many other drives In stock - Shilpping on all drives 


222.956) 
£29: 
£210. 
£195. 
260.00 
5255. 


TEST EQUIPMENT 8 SPECIAL INTEREST ITEMS 
РАЗА4БЕТК1. 14" Industrial spec SVGA monitors £245 125С08 Enhanced Multibus (MSA) NEW £1450 


IkW to 400 kW - 400 Hz 3 раза power sources - ex stock 
ІВМ 8230 Туре 1, Token ring base unit driver 
Wayne Korr ПАЗ Audio frequency response analyser 
5325501 Token Ring ICS 20 port lobe modules. 
18м MAU Token ring distribution panel 8228-23-5050№ 
AIM 501 Low distortion Oscilalor GHz to 330Khz, IEEE 
ALLGON 8360.11805-1880 MHz hybrid power combiners #250 
Trend DSA 274 Data Analyser with G703(2M) 64 Vo £POA 
Marconi 6310 Programmable 2 to 22 GHz sweep generator £6500 
Marconi 2022C 10KHz-1GHz RF ри generator £1550 
Marcon! 2030 opt 03 10KHz-1.3 GHz signal generator New £5150 
HP16508 Logic Analyser ©3750 
HP37B1A Райот generator A HP3782A Error Detector ЕРОА 
HP6621A Dual Programm: GPIB PSU 0-7 V 160 walts £1800 
MP6264 Rack mount variable 0-20V G 204 metered PSU — £675 
HP54121A DC to 22 GHz four channel test set £POA 
HP8130A opt 020 300 MHz pulse generator, GPIB etc £8500 
HP A1, AO B pan HPGL high speed drum тсз + from £950 
EGG Brookdeal 630360 Precision lock 
View Eng. Mod 1200 computerised inspection | ушет 
Sony DXC-3000A High quality CCD colour TV camera 
Kelthloy 590 CV capacitor / voltage analyser 
Racal ICRAO dual 40 channel voice recorder system 
Fiskers 45KVA 3 ph On Line UPS - New batteries. 
ICI RS030UV34 Claaniine ultrasonic cleaning system 
Mann Tally MT645 High speed Ёле printer 
Lo SBC 486/133SE Multibus 486 system. ВМО Ram. 
Slemans K4400 64Kb to 140Mb demux analyser 


THE ORIGINAL SURPLUS WONDERLAND! 


THIS MONTH'S SELECTION FROM OUR VAST EVER CHANGING STOCKS 
IC's -TRANSISTORS - DIODES 


OBSOLETE - SHORT SUPPLY - BULK 
6,000,000 items EX STOCK 


For MAJOR SAVINGS - CALL OR SEE OUR WEBSITE 


VIDEO MONITOR SPECIALS 


One of the highest specification 
$ monitors you will ever see - 
At this price - Don't miss И! 


Mitsubishi FASA1SETKL 147 SVGA Multisync colour monitor win fne. 
028 dct pitch tube and resolution of 1024 x 768. А 

д Fpus alos cornecton ioa hos le 
ОА FOA VOA & NOA 
S end APPLE Meny baros Eichel 


fsosgiata, text swiching and LOW RADIATION MPR 
Fully guaranteed, прев i ER 4 
Tit а Swivel Baso £475 


TE E ut Deae, Бе Only £119 © мт id. 


External cables for other types of computers CALL 
‘As New - Ex Domo 
17" 0.28 SVGA MitsubishI Diamond Pro monitors 
Full multisync etc. Full 90 day guarantee. £325.00 (Е) 


‘Just In - Microvitec 20" VGA (800 x 600 res.) colour monitors. 
Good SH condition - from £299 - CALL for Info 
FhiLIPS Hesan (eame ну as 0188) аластау у v 
colour monitor wi d standard composite 15.625 

Khe video Inputs ve SCART sockat end s 

Integral auio power amp and epa 

Wil connect direct to Amiga and Atari BBC computers. Ideal for a 
video monitoring / security appicatone win dires connection 
to most colour сатен папу with many features such as 
front concealed Пар cor ri СА correction button ete. Good 
used соп ly tested - guaran 

Dimensions: Wis" x HT2W x ISH" D. Only £99 = 
PHILIPS HCS31 Utra compact 9” colour video monitor with stan- 
dard composite 15.625 Khz video inpul via SCART socket Idaal 
{or all monitoring / security applications. High quality, ex equipment 
fully tested & guaranteed (possible minor screen bums} 

tiva square black plastic casa measuring Wi0" x НТО: x 13%" D. 
240 V AC mains powered. Only £79.00 (0) 
KME 10* 15M10009 high definition colour monitors with 0.28" dot 
pitch. Superb clarity and modern styling. 

Bperates fom any 18.625 khz syns AGS video, 

source, with RGB analog and composite sync | 

such as Atari, Commodore Amiga, Acorn 

Archimedes А BBC. Measures only 13^ x 12" x 

11°. Good used conation. Only £125 (Ej 


20" 22" and 26" AV SPECIALS 
‘Superbly made UK manufacture. PIL all solid state colour monitors, 
complete with composite video & optional sound input. Attractive 
teak style case. Perfect for Schools, Shops, Disco, Clubs, etcn 
EXCELLENT itle used condition with full 80 day guarantee. 


20"....2135  22"..£155 26"..£185(9 
DC POWER SUPPLIES 


Virtually every type of power 
supply you can ine.Over 
10,000 Power Supplies Ex Stock 

Гог see our web site. 


LOW COST PC's 


Always over 1000 PC's from stock. 
10095 of spares and accessories. 
Call or е our web site for inf 


LENT itte used 





Zata 3220-05 АО 4 реп HPGL fast drum plotters £1150 

Nikon HFX-11 (Ephiphot) exposure control unit £1450 

Motorola VME Bus Boards А Components List. SAE / CALL. к) 

Trio 0-18 узе linear, metered 30 amp banch PSU. New 

Fujitsu M3041R 600 LPM band printer 

Fujitsu M3041D 600 LPM printer with network interface 

Porkin Elmer 2998 Infrared spectrophotometer A 

Parkin Elmer 597 Intrared spactrophotometer 

He Electronics 1035 TELETEXT ing Margin Mater ©3750 
LightBand 60 output high spec 2u rack mount Video УОА £495 
екопіс SD 150H 18 channel digital Hybrid chart recorder ©1995 

БЕ Hobson Tallysuri amplifier / recorder 750 

ADC 58200 Carbon dioxide gas detector / monitor 

System Video 1152 PAL waveform monitor. 

pop p T 

ANRITSU ML93A optical power meter 

Et ta anes 55 

не 

RAS FTDZ Dual, sound unit £650 

WILTRON 66308. 12.4 / 20GHz RF sweep generator #5750 

ТЕК 2445 150 MHz 4 traca oscilloscope £1250 

ТЕК 2465 300 Mhz 300 MHz oscilloscope rack mount £1955 

ТЕК 1502 Portable TOR (lima domain reflectometer) £600 

PHILIPS PW1730/10 66KV XRAY generator & accessories £POA 

CLAUDE LYONS 12A 240V sin; jo phase auto. voll. regs £325 

CLAUDE LYONS 100A 240/415V 3 phase auto. хой. regs £2900 


Surplus always 
wanted for cash! 
19" RACK CABINETS 

Superb quality 6 foot 40U 


Virtually New, Ultra Smart 
Less than Half Price! 


Top quality 19° rack cabinets made in UK by 
Optima Enclosuros Ltd. Units feature 
безідпег, smoked acrylic lockabla front door, 
full height lockable hall louvered back door 
and louvered removable side panels. Fully 
adjustable intemal fixing struts, ready punched 
lot any configuration of equipment mounting 
plus ready mounted integral 12 way 13 amp. 
Socket switched mains distribution strip make 
these racks some of the most versatila wo 
Wer sold. Racks may bo stacked side by side and therefore. 
(paura спу two sida panels о stand singly or in multol bay 
‘Overall dimensions are: 7714" H x 3214" D x 22' W. Order as: 
ORT песку Camila wil émis ode pane СИЛ (с) 
ОРТ Rack 2 Rack, £245.00 


ТИЈ 
ECHTE 
A синен ее, 


19" 22" & 24" wide 3 to 46 U high. 
Available from stock !!. 


Mada by Eurocraft Enclosures Lid o ha highest possible эрес, 
rack features all steel construction with remos 
Sido, ent end back doors, Front and back doors sie 
hinged for easy accass and all aro lockable with 
fiva secure 5 lever barrel locks. Tre front doo 
constructed of double walled steal with a | 
p ignor styla' smoked acrylic front panel to | 
‘enable status indicators to be seen through tha 
panel, yet remain unobtrusive. Intemaly the rack 
features fully slotted reinforced vertical fixin 
membors to take the heaviest of 19" гас 
aquipment. The two movable vertical ng struts ||| 


(extras available) are pre punched for standard 
‘cage nuts’. A mains distribution panel internal- 
ју mounted to the bottom reat, provides 8 x IEC 3 
Bin Euro sockets and 1 x 13 amp 3 pa switehad < 

y 


МШП socket. Overall ventilation is provided 
{uly louvered back door end double skinned tap section 

top and side louvres. The top рапа! may ba removed for fiting 
of Integral fans to the sub plate etc. Other features include: fitted 
castors and fiocr levelers, propunched utiity panel at lower rear for 
Cable / connector access etc. Supplied in excellent, ввозу used 
Sondition with Keys. Colour Royal blue. External dimensions 
тт=1625Н x 635D x 603 W. ( 64° Н x 25" D x 236" W ) 

‘Sold at LESS than a third of makers price И 


A superb buy at only £245.00 в 
42U version of the above only £345 - CALL 


BATTERY SCOOP - 5076 off !! 


chase from a cancelled export order you 
fe mos amazing savings on these uta Nah крес TAN DG I4 AN 
techargeabla batteries. Mads by Hawker Energy Lid, type 58515 
featuring pure lead plates which offer a far superior shel А guaran- 
feed 15 year service Ма, Fully BT & BS6280 approved. S 

BRAND NEW end boxed. Dimensions 200 wide, 137 high, 77 бе 
MG рой terminals. Fully guaranteed. Current makers price over £70 


*^'Our Price £35 each w or 4 for £99 w 


RELAYS - 200,000 FROM STOCK 


Save £E££'s by choosing your next relay from our Massive 
stocks covering types such as - Military, Octal, Cradle, 
Hermatlcally Sealed, Contactors, Tima Delay, Reed, Mercur 
Wetted, Solid State, Printed Circuit Mounting, CALL US WITH 
YOUR NEEDS. Many obsolete types from stock. Save 26268 


LOW COST RAM & CPU'S 


INTEL 'АВОУЕ' Memory Expansion Board. Full length РС-ХТ 
and РС-АТ compatible card with 2 Mbytes of memory on board. 
Card is Му eslectab for Expanded or Extended (285 processor 
and above) memory. Full data and driver disks Es led. RFE. 


tested and guaranteed. Windows compatible. 
ngih В bit memory upgrade cards О ЕС AT XT wands 
Shar 258k or 812% n 84k steps. May neo ba usad tof 
bove 640k DOS limit. Complete. 
j: ХТ RAM UG. 256k. £34.95. Бич £39.95 
1H8x9 sino enig ea олу £8.59 
1MBx9 SIMM3chip80ns £10.50 ог 708 2112 
1MBx9 SIMM 8 chip 50 ns ET ог 70% #1175 
4 МВ 70 n8 72 pin SIMM -with parity- Onh 
INTEL 426-0Х33 CPU £19.95 INTEL 488-058 С 
FULL RANGE OF CO-PROCESSORS EX STOCK - CALL FOR tet. 
MOTOROLA 25 Mhz 68040 (XC68040RC25M) CPU'S £59.00 
shipping charges for RAM / CPU upgrades is code B 
SOFTWARE SPECIALS 
NT4 WorkStation, comes with service pack 3 
and licence - OEM Pace 
Special Price’ ONLY £99. 00 

Microsoft: Windows for Workgroups 3.11 4 DOS 622 Supeted 
ол 3H" disks with licence А concise documentation. £39.95 
005 5.0 on 314" disks with concise books cw QBasic. £14.95 
Wordperfect 6 tor DOS supplied on №" disks with manual £24.95 
shipping charges for software Is code B. 


DISTEL on the web !! - Over 16,000,000 items from stock ~ www.distel.co.ak 


Open Mon - Fri 9.00 - 
Dept EK, 32 Biggin Way 
Upper Norwood 
LONDON SE19 3XF 


Al рез Er UK Marin UK customers азі 17.5% VAT to TOTAL ord stont Матып ade £10. Bona Fie svani ordas > 
ard Local Authorties - minimum account order 850. 

Баета pepe д снег meong шк 

stated gusrerieed for $0 days. Al querentes оп а retum o base to range pe 

eck Decori ks viro. Tep CASH prts fae raps uod и c dele 
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ment ensures a low impedance to any 
interference and a high reaction speed. 


DIRECT-CURRENT AND 
OVERDRIVE SENSOR 

The d.c. and overdrive sensor con- 
stantly compares the input and output 
signals of the amplifier and reacts 
when the difference between the two 
is too great. The comparison is effected 
with the aid of operational amplifier 
IC, which has a very low bias current 
and a very low offset. It is, of course, 
essential that during the comparison of 
the two signals by differential amplifier 
IC}, the differences in phase and tran- 
sit times do not lead to error detection. 
At the same time, the voltage amplifi- 
cation (X43) of the amplifier must be 
taken into account. 

The amplification is compensated 
by potential divider R;-R;-P; at input 
LSP The potentiometer is a multiturn 
type to ensure accurate adjustment. 

The phase difference is compen- 
sated by the circuit based on ІС. The 
transit at high and low cut-off points 
is simulated by first-order networks 
that can also be adjusted very accu- 
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rately with multiturn poten- 
tiometers P? and Ps. 

The inputs of IC}, and Су 
are protected by diodes. Since any 
leakage current of these diodes, com- 
bined with the high input impedance 
(=1MQ) of IC;,, might lead to an 
appreciable offset, and therefore to an 
unwanted error detection, the diodes, 
Ds and Dy, are special types with a 
leakage current of only 1 nA. 

The output of differential amplifier 
IC is monitored by a window com- 
parator formed by ІС, and ICy,. The 
value of the components used in 
potential dividers Rg-Rg and Кро Ку 
ensures that the protection circuit is 
actuated when the direct voltage 
reaches a level of +5 V or the distortion 
becomes 2.5 per cent. Such distortion 
will normally be the result of over- 
drive, but the circuit reacts equally well 
to oscillations or other spurious signals 
that cause too large a difference to be 
detected. 


CONSTRUCTION AND 
SETTING UP 

The integrated protection network is 
best built on the printed-circuit board 
shown in Figure5. Populating this 
board should not present any undue 





difficulties, but it should be noted that 
diodes Dg, Dg, Dg and Оз, are not 
located on the board, but are linked to 
it via flexible, stranded circuit wire. 
They are fitted to the front of the enclo- 
sure. 

Jumper JP; will normally be in posi- 
tion ‘intern’ unless relays with a coil 
voltage other than 12 V are used. 

A prototype of the completed pro- 
tection board is shown in Figure 6. 

All input and output terminals of 
the board are clearly marked with the 
same symbols as shown in Figure 4. 
Most interconnections can be made in 
thin, stranded hook-up wire to 
DEF61-12, but the input and output 
links (input’ and ‘LSP’) must be 
screened audio cable. 

Although the power supply for the 
protection network can be fitted on the 
same board, the relevant section may 
be cut off and fitted elsewhere. Of 
course, the supply lines must then ђе 
linked to the relevant terminals on the 
protection board via insulated, 
stranded hook-up wire. 

The power supply is straightfor- 
ward. From the secondary output of 
the specified mains transformer, Tr), а 
symmetrical =12 V supply is obtained 
with the aid of regulators IC; and IC;. 
From the same secondary, a +5 V sup- 
ply for the digital circuits is obtained 
with the aid of regulator ICs. Since the 
relays are fed by the +12 V line, regu- 
lator IC; must be fitted on a heat sink. 

То ensure that the protection net- 
work is not actuated by interference on 
the mains supply, it is advisable to pre- 
cede the power supply by a suitable 
noise filter. This may be made from a 
30 4H choke and two 0.1 uE 300 V= 
capacitors as shown in dashed lines in 
Figure 4. 

The network is set up by maximiz- 
ing the common-mode suppression 


A 


with the aid of an oscilloscope or a 
multimeter with sufficient bandwidth. 
Measurements need to be made at 
1 KHz, 20 kHz, and 20 Hz. The open- 
circuit amplifier is driven as far as pos- 
sible by a suitable sine-wave generator 
or CD player with a test CD. 

With a signal of 1 KHz, set P; for 
minimum sign al at the output of ICy,,, 
follow this with a signal of 20 kHz and 
adjusting P5, and finally, with a signal 
of 20 Hz, by adjusting P3. Since the set- 
tings influence one another to some 
extent, the potentiometers should be 
set a couple of times, perhaps also at 
some different audio frequencies. 


POWER SUPPLY 
The auxiliary power supply described 
in Part 1 is best constructed on the 
printed-circuit board shown in Fig- 
ure 7. The mains voltage is linked to 
Kj, ће +70 V to Ку and the +85 V and 
—85 V lines to Кз and К; respectively. 
Since all currents are low level, the 
wiring may be made in thin, insulated, 
stranded hook-up wire. A completed 
prototype board is shown in Figure 8. 

The main supply for the amplifier is 
a straightforward, unregulated type, 
providing an output of +70 V. Its cir- 
cuit diagram is shown in Figure 9. 

Since the specified requirements 
call for a 2 load, the supply mustbe 
rated at 1000 VA, which necessitates 
two toroidal transformers. To prevent 
unforeseen equalizing currents, the 
dual secondaries are not linked in par- 
allel, but are individually connected to 
a bridge rectifier. The outputs of the 
rectifiers can be connected in parallel 
without any problem. The rectifiers 
need to be mounted on a suitable heat 
sink such as a Type SK01. 

It should be clear that the wiring of 
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the power supply must 
allow for the large out- 
put currents of the 
amplifier. In the proto- 
type, the electrolytic 
capacitors are linked by 3 mm thick 
strips of aluminium. The remainder of 
the wiring should be in insulated, 
high-current wire to BS6231 with a 
conductor size of 50/0.25 mm (2.5 mm?) 
or better. The use of car-type connec- 
tors is recommended. 

Note that the power supply as 
described is intended for use with a 








mono(phonic) ampli- 
fier that can deliver 
800W into 20 and 
should remain stable 
with loads of 1.5 О. If 
you are certain that you will always 
use4 О or8 О loads, the power supply 
requirements may be relaxed to some 
extent. A reasonable relaxation is the 
use of 2x50 V/300 VA transformers and 
10,000 2F/100 V smoothing capacitors. 
The rating of the primary fuses may 
then be reduced to 15 AT. 


MAINS-ON DELAY 
The use of a mains-on delay is recom- 
mended when heavy loads are to be 
switched on, as in the case of the pre- 
sent amplifier. Such a delay circuit 
switches on the mains to the load grad- 
ually to ensure that the switch-on cur- 
rent remains within certain limits and to 
prevent the mains fuses from blowing. 
The most recently published (in this 
magazine) mains-on delay is found in 
the July/August 1997 issue (p. 74), 
whose circuit diagram is reproduced in 
Figure 10. Its printed-circuit board is 
readily connected with the primary 
windings of the two mains transform- 
ers, The board is not available ready- 
made, however, and its diagram is, 
therefore, reproduced in Figure 11. 
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Computers are an expensive hobby. Not only is the 


hardware expensive, but you often have to reach deep 


into your pocket to pay for the software. Nevertheless, 
there are also firms and individual programmers who 
make their products available free of charge. Many 

such freeware programs can be found for electronics 


applications as well, We have ferreted out a few for you, 
which we present here with brief descriptions and their 


Internet download addresses. 


By our Editorial Staff 





electronics freeware 


free programs for а variety of applications 


erCircuit 


by RIM 


mload a Demo 


Unfortunately, many people only con- 
sider the price of the hardware when 
they buy a computer, giving little 
thought to the software. However, soft- 
ware is in fact one of the major cost 
factors in a computer system. 
Especially for electronics applications, 
such as circuit simulation or designing 
circuit board layouts, the software 
packages are often expensive and 
can easily cosi several hundred 
pounds. Still, software does not always 
have to be so expensive. In addition to 
shareware (programs that you can try 
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out for a while before having 10 pay for 
them), there is freeware, which is 
entirely free of charge. Why would a 
manufacturer or programmer give 
away software? There are various rea- 
sons. Sometimes il's purely a case of 
idealism, but there are usually more 
practical considerations. Some free- 
ware programs are offered to whet the 
user's appetite for a more comprehen- 
Sive version, which is of course not 
free. In other cases, manufacturers 
offer freeware versions of their pro- 
grams to promote product awareness. 


Distributing a freeware version of a 
simulation program among students, 
for example. has the advantage for 
the manufacturer that the students will 
later encourage their bosses to buy 
the commercial version. 

In the remainder of this article, we 
describe a large number of freeware 
Programs that we have found on the 
Іпіегпеї. We classify as freeware only 
programs that are available free of 
charge, have no operating time limits 
(that is, they do not stop working after 
30 days or so) and also have a usable 
set of functions. A demo version of a 
simulation program in which ihe print 
and save functions are disabled, for 
example. would thus not quality as 
freeware. 

The list is classified under a number of 
topics. A short description is provided 
for each program, including ils size (if 
known) and the Internet address where 
it can be found. We have put the list 
Together wilh as much care as possi- 
ble, but it is possible that a certain 
Internet link no longer works or that the 
set of functions of a particular program 
is not exactly as described here. There 
is unfortunately not much that we can 
do about that, but you should keep in 
mind the happy fact that these pro- 
grams cost you nothing except for tele- 
phone charges, so it’s certainly worth 
the effort to try them out! 


Audio 
Interactive Speaker Designer 


The Finn Juha Hartikainen maintains a 
number of Internet pages on the sub- 
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ject of building loudspeaker systems. А 
special feature is the program ISD 
(Interactive Speaker Designer), which 
visitors to his site can use free of 
charge fo calculate the size of the 
enclosure for a given driver. The pro- 
gram works only via the Internet and 
cannot be downloaded. 
htfp:/lorion.pspt.fi/~jnartikalisd/ 
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[1000 [ec Го fs ho Ж ро 
Spec for Windows pes d p ш n 
This spectrum analyzer program runs = x p = 
under Windows 95/NT and 3.1 (with the | Sume] el 
Win32S extension). It includes a fairly Ета 
complete FFT spectrum analyzer for И 
processing signals applied to the m u 
inputs of the sound card. A freeware [s - RENS 
version with certain functions disabled [S STI 


is available, as well as a demo version 
and ihe professional version. 
hitp://ourworld.compuserve.com/ 
homepages/jussi/sMain.him 

Size: 800 kB 


Spectrogram Ver 4.2.7 

This is a two-channel audio spectrum 
analyzer for Windows 95/98/NT. You 
can display the time/frequency spec- 
irum or the spectral composition in 
real time on the monitor. 
http:llwww.monumental.com/rshorne/ 
gram.himl 


Programmable logic 


MPLAB V 4.0 

This is a complete, integrated devel- 
opment package for designing, 
debugging and optimizing circuits 
using controllers from the popular 
Microchip PIC family. 
hitp://vwwve.microchip.com/10/Tools/ 
mTools/MPLAB/index.him 

Size: 6.5 MB 


CUPL 

This is a complete logic design envi- 
ronment, whose тоз! imporlant ele- 
ment is a C-like compiler. The CUPL 
output format can be used to program 
PLD or FPLA devices via a logic pro- 
grammer. The package includes other 
functions for synthesis, compilation, 
partitioning and design rule checking. 
The CUPL starter kit is free. 
Attp://www.logicaldevices.com/cupl/ 


ISP Synario Starter 

This is a collection of Windows 95/NT 
software fools for generating designs 
based on Lattice ispLS! 1000, 1000E, 
2000 and 2000V devices and the 
Lattice GAL family. This package 
includes (among others) a compiler, a 
simulator, a schematic drawing pro- 
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gram and a timing analyzer. 
hitp:llwww.latticesemi.coml/ftp/ 
synario.html 


Palasm V1.5 

Palasm is a PLD compiler for program- 
ming PAL, MACHI and MACH? ICs. 
Equations can be entered using a text 
editor, and they can be compared 
and simulated. 
hAttp://www.vantis.com/software/ 
soffware.himl 


Circuit board layout 


Circad 

There are two free versions of this 
drawing and layout program avail- 
able, one for DOS and the other for 
Windows 95/NT. The limitations of the 
programs are not specified. 
Ahttp://www.holophase.com/dleval.him 


Eagle 3.5 Light Edition 

This is a complete schematic drawing 
and circuit board layout program from 
the German firm Cadsoft. The limita- 
tions of the freeware version are: max- 
imum board size 100 x 80 mm, maxi- 
mum two layers. However, you can do 
quite a lot with that! 
htip:liwww.Cadsoft.de/freeware.htm 
Size: 3.2 MB (DOS version); 3.9 MB 
(Windows 95/NT version) 


Easyedit 

The Australian firm RCS provides free- 
ware versions of ihe DOS programs 
Easyedit and Easyplot Ма the Internet, 
under ihe name IMBEZCAD.zip. Library 
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updates are also regularly available 
at this site under the name RCSEZLIB. 
hiip:l[www.cia.com/au/rcsradio| 
index2.htm 

Size: 1.1 MB 


Express PCB 

This is a circuit board layout program 
Tor Windows 95 that is suitable for dou- 
ble-sided boards with plated-through 
holes. There are no limitations. The 
idea behind the program is that you 
let the firm that provides the program 
manufacture the circuit boards that 
you design, but handy hobbyists can 
use ihe layout functions for their own 
designs. 

htip:/www.expresspcb.com/ 
ExpressPCBHim/Download.him 

Size: 4 MB 


Quickroute 4.0 

This is a completely functional demo 
version of this commercial simulation 
and circuit board layout program. The 
demo version is limited to а maximum 
of 40 pins. 
htip:liwww.quickroute.co.uk/ 
qrs007.htm 

Size: 3 MB 


Windraft and Winboard 

These Windows programs from Ivex are 
suitable for drawing schematic dia- 
grams and doing circuit board lay- 
outs, respectively. The derno versions 
can only accommodate a limited 
number of pins (maximum 100). 
Atip://www.ivex.com/ 

Size: 3.4 MB (Windraft) and 4 MB 
(Winboard) 
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Simulation 


AIM Spice 

This simulation program is based on 
Spice, as the name indicates. 
Evaluation versions are available for 
Windows 3.1 and Windows 95. 
htip:liwww.aimspice.com/ 
download.him 

Size: 1.3 MB (Windows 3.1 version); 

1.9 MB (Windows 95 version) 


Designlab Evaluation Version 8.0 
This package consists of several mod- 
ules from PSpice, the well-known sim- 
ulation program from Microsim. 
PSpice is currently available under 
the OrCAD banner. The evaluation 
version is exceptionally well suited for 
ihe simulation of relatively small cir- 
cuits. The number of components is 
limited to roughly 50, but that still 
allows quite substantial circuit dia- 
grams to be simulated. 
htip:lwww.orcad.comiproducts| 
pspice/eval f.htm 


Digital Simulator 1.1 

This simulation program for digital cir- 
cuits is free tor educational institutions 
and students. A large number of digi- 
lal components are available, and ihe 
size of ihe schematic diagram is unlim- 
ited. Signals can be traced in the cir- 
cuit diagram using a logic analyzer 
function. 
htip:llwww.mit.edu/people/aralds.hfml 
Size: 1.7 MB (Windows 3.1 version); 

1.8 MB (Windows 95 version) 


Digital Works 

This freeware program is a simulator 
FONU AERA AR eaim Pom 
(AND, OR, flip-flop etc.) are present, 
and it is possible to create macros to 
simulate more complex ICs. There are 
separate versions for Windows 3.1 
and Windows 95. 
hitp://www.sem.tes.ac.uk/users/ 
arker/digital/digital.htm 

Size: 1.5 MB 





ICAP/4 

An evaluation version of this well- 
known simulation program is available 
for Windows 95. Only a demo version is 
available for Windows 3.1. You will also 
find demo versions of the Intusoft pro- 
grams Test Designer Magnetic 
Designer, FilterMaster and SpiceMod 
at this web site. 
htip:/Iwww.intusoft.com/demos.htm 
Size: 6 MB 


Micro-Cap V Student Version 

This is а mixed-mode simulation pro- 
gram with a modern interface and lots 
of features. The working demo/student 


version is limited only in the number of 
nodes that can be simulated. 
hitp://www.spectrum-soft.com/ 
demo.html 

Size: 1.75 MB 


PC-ECAP 

This is an analysis program for calcu- 
lating and plotting the amplification, 
phase, delay, impedance and VSWR 
characteristics of a circuit. It is even 
possible to calculate the transient 
response, with a choice of eight 
waveforms. 
http://www.ourworld.compuserve.com/ 
homepages/circultsys/PCECAP.HTM 


SIMetrix Intro 

This simulation program for analogue 
circuits runs under Windows 95/NT and 
offers a schematic drawing module, 
advanced waveform analysis func- 
tions and a scripting language. The 
only limitation of the intro version is in 
ће simulation time. 
http:llwww.newburytech.co.uk/Pages/ 
download. him! 

Size: 2.7 MB 


Smash 4 Evaluation Version 

The French firm Dolphin Integration 
provides an extensive simulation pro- 
gram for Windows 95/NT, called 
Smash. The only limitation of the eval- 
uation version is in the number of 
nodes that can be simulated (25 ana- 
logue nodes and 50 digital nodes). 
Other than this if is fully functional. 
http: //veww.dolphin.fr/ 


Miscellaneous 


CyberCircuit 

This is a Windows program that simpli- 
fies finding circuit diagrams for specif- 
ic applications (and other electronics 
information) in an associated library. 
The free demo version contains a 
library with only 100 entries, while the 
regular version of CyberCircuit con- 
lains 650 entries and the Plus version 
has 1100. There are no оћег limita- 
lions on Ihe demo version. 
http:liwww.members.aol.com/ 
cybercir/demo.him 

Size: 600 kB 


DADISP Student Edition 

This data analysis program is easy to 
learn and to use. It has numerous func- 
lions for processing data and present- 
ing it in a variety of forms. DADISP runs 
under Windows, and the student ver- 
sion can accept a maximum of 8192 
measurements. 
http://www.dadisp.com/studntdl.htm 
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Your SweetHayen Online Interactive Tutor 
Basic Electronics, Part 2 


Unit 2: Inductance 
Module 2: Self-Induciance: 
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Elements of AC Electricity 

This not exactly a program, but it is still 
worth mentioning. This is a free English- 
language course in electricity and 
electronics that you can follow via the 
Internet. The current lesson is basic 
electronics, part 2. The firm that came 
up with the idea, Sweethaven 
Publishing Services, wants to show how 
educational programs can be рге- 
sented on the Internet. 
hfip:/Iwviw.sweethaven.com/acee/ 





Equation Grapher 

This is a Windows program for plotting 
all sorts of equations and graphics. 
http:jjwww.mfsoft.com/ 
equationgrapher/ 


Flimmer 

This is a handy little Windows utility for 
measuring ће video display frequen- 
су. It is a German-language program, 
but it is so clearly laid out that it can be 
easily used without a complete mas- 


tery of German. 
Atip:/Iwvaw.systron.ch/portrait.htm 
Size: 27 КВ 


KyPlot 

This is a professional-looking Windows 
program (ог plotting graphics and 
characteristic curves. The beta version 
is free in 16-bit and 32-bit versions. 
htip://www.qualest.co.jp/Download/ 
KyPlotikyplot e.htm 


Ntest 

This handy monitor testing program 
from Nokia provides many functions 
that can be used to investigate the 
quality of your monitor and adjust | 
for the best possible display. This pro- 
gram has been around for several 
years, bul it is still one of the best of 
its type. 
htip:liwww.nokia.comiproducts/ 
monitorsímonitor test.html 

Size: 1.2 MB 


Oscilloscope for Windows 

This is a small, handy program that dis- 
plays a dual-channel oscilloscope on 
the monitor, with all the important con- 
trols. It displays the signals present at 
ihe inputs of the sound card. 
hitp:llvwww.polly.phys.msu.su/—zeld/ 
oscill.html 

Size: 42 kB (Windows 3.1 version); 90 КВ 
(Windows 95 version) 





Freeware for radio amateurs 
A vast potential of free software is available to licensed radio ama- 
feurs, short-wave listeners (SWLs) and other RF design enthusiasts. 
Remarkably, most freeware programs are a bit rusty and conse- 
quently run under DOS and/or Windows 3.11 only. Not surprising, 
really, because many radio amateurs will insist on using an older 
computer — in these circles, the 386 15 still going strong and noth- 
ing fo be ashamed of... 

Because the radio hobby is marked by countless sub-specialisms, it 
is almost impossible to mention all available freeware for each 'sub- 
interest’. A couple of popular modes and ham activities, however, are 
difficult to avoid: packet radio, SSTV, DXing, contest logging, ATV, 
antenna design, ОТН locator/distance calculations. Apart from the 
widely used WinPack, the packet radio fraternity is served by lots of 
Other less ominous programs. A neat division based on PC operating 
system may be found at 

www.telebyie. nl/~/eepee/softham.htm 

Here you find links to WinPack (V. 6:4 for Windows), SP. 9.75 (for 
DOS, an excellent replacement for the almost vintage BayCom), TNT 

(for Linux) and FlexPacket (for 05/2). The creators of packet radio, 
the Tucson Amateur Packet Radio Club (ТАРЕ) may be found at 
www.fapr.orgitaprihimi/software.html. 

It has to be said that most freeware for radio amateurs may be found 
on ftp servers. In cose these are new to you, we recommend getting 
Started with Fast ЕТР Search at. 

hitp:líftosearch.lycos.com 

and put this url in your Favourites folder. This search engine will faith- 





fully locate servers holding evergreens like Mininec (antenna design), 
(pocket radio), RFTools (RF circuit design), ОТН, Wefax, Coll 
(inductor design), Coilbuilder (ditto) Wvfax (weather satellite recep- 
tion) and WinOrbit (satellite tracking), to mention but a few. In most 
cases, it is a good idea to type zip’ behind the filename, for exom- 
pie, `rftools.zip'. This will prevent the search engine from spewing out 
foo many ‘hits’. A couple of suggestions for fip servers containing 
tons of ham software: 

ffp:llfto.nhl.niihamradio 

fip://fip.uscd.edu/hamradio 
ffp://oak.cakland.edu/pub/hamracio/ 
ffpiliffp.qrz.com/pub/ 
fip:ttp.th-coburg.de/pub/freeware/hamradio 

A ‘must with every visit to an ftp server Is to read the index file which. 
‘should be available at any level in the directory structure. If you don’t, 
figuring out what a program does Is pure guesswork if you haven't 
gone through the trouble of actually loading and using if. 

Finally, there are Many radio amateur societies, organisations, spe- 
cial-interest groups and, of course, individual hams with their own 
Website. These sites are often great resources for freeware, or links to 
freeware. For example, take a look at what Geoff Brown GJ4ICD does 
at 

hfip;llusersupernet.uklequinox 

Happily surfing the net we also came across а splendid collection of 
ATV festcharis, a perfect ОТМЕ generator using ihe soundcard апа а 
"ОТН distance calculator, all at 
hitipiliwww.arcadeshop.demon.co.uk/atv. 
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Psimath 
Everyone who works with electronics 
occasionally needs a pocket calcula- 
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for with scientific functions even 





when using the computer. This free 
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program has a graphic display in 
addition to the usual functions, and 
even allows the user to program his or 
her own functions. 
htip://www.psido.exp. илме, ас. ау 
psimath/ 

Size: 2 MB 


SmartDraw 

This is an easy-to-use drawing program 
that is suitable for generating flow 
charts, organization charts, technical 
illustrations, diagrams and so on. There 
are separate versions for Windows 3.1 
and Windows 95/NT. 
hfip:liwww.smartdraw.com/ 
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freecopy.him 
Size: 1.8 MB 


wiring diagrams. It takes up only 
256 kB on ihe hard disk and works 
under Windows 3.1 and above. 


Wiring Diagram 2000 
This is a handy application for drawing 


http:l/www.geocities.com/SiliconValley/ 
Park/5228/apps.htm 
Size: 49 kB 990 


WHEN ELECTRONICS WAS YOUNG (3) 








should be borne-in "inind that 1 
‘accidents? were normally preceded! by 
much hard work on allied research). 

One of these happened tothe Danish 
physicist, Hans Christian Oersted 
(1777-1851). He was applying а 
potential across a metal wire to mea- 
sure the current, when ће noticed to 
his amazement that a compass that 
happened to be near the wire deflected 
when the voltage was switched on. 
Since he was aware, of course, of the interaction between two mag- 
netic poles (laid down in the 1785 Law of Coulomb),he concluded 
that an unknown magnetic force was active in his experiments. An 
important conclusion, because until then nobody had connected elec- 
tricity and magnetism. Until the middle of this century, the electro- 
magnetic unit of magnetic fieldstrength was the oersted (2x oersted 
is the field at the centre of a circular coil 2 cm in diameter carrying 
a current of 1 ampere). It was replaced by the SI unit Am-! 
(741 X103 Ое). 


Oersted's discovery was-the spur to further research by other sci- —— 
entists. Around 1820, the French physicist Dominique Francois. Jean— 





Arago (1786-1853) discovered that an iron rod can be made mag- 
netic by winding a current-carrying (insulated) conductor around it. 
The magnetism disappeared when the current was switched off. 
Today, Arago is better known by the experiments he condücted before 
the discovery of electromagnetic induction by Michael Faraday in 
which a rotating copper disk was made to cause rotation of a pivoted 
magnet (Arago's rotation). 

Another scientist. fascinated by electromagnetism was the French 
physicist and mathematician André Marie Ampére (1775-1836), 


Hans C. Oerstedt (1777...1851). 


who discovered that two wires carrying | 
Docs currents flowing in the same 
each other when the direction of one 
current is reversed. The force with 
which this happens is directly propor- 
tional to the level of current and 
inversely proportional to the distance 
between the wires. From these findings, | 
he formulated the law named after 
him: nHdl—i (where H is the field 
around the conductor, Lis the length of 
the conductor, and. i is the current. Е 
through the conductor) Не also worked ош the principle of a mov- 
ing-coil ammeter, which depends for its action upon the force ona 
current-carrying coil in the field of a permanent magnet, 

In the early part of the 19th century there were not yet stan- 
dardized units for current, voltage and resistance, Although the 
British chemist Sir Humphrey Davy (1778-1829) had already dis- 
covered that the electrical resistance of 





‘André Marie Ampère 
(1775... 1836). 








metals increases when the temperature —..———— —  — 3 





of the metal is raised, it was not until 
some years later that the German 
physicist Georg Simon Ohm 
(1787=1854) found that the current_ 
through a conducting wire is directly 
proportional to the potential across 
the wire and inversely proportional to 
the resistance of the wire. This was for- 
mulated in the well-known Law of 
Ohm: I—E/R. 
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With the introduction of the AMD K6, Cyrix 6x86 and 
Pentium MMX processors, a second supply voltage is 
required on ће motherboard in addition to the pri- 
mary voltage of 3.3 to 3.5 V. This additional voltage 
can be generated using a special voltage regulator, 
but there is an easier approach. The circuits present- 
ed here solve the problem in an especially simple 


and inexpensive manner. 


Design by К. Vierrnic 





simple CPU voltage 
regulator 


use Кб, Cyrix and Pentium MMX processors 
in older-model computers 


Before the time of the Pentium MMX 
processor, all CPUs used a single supply 
voltage (3.3 fo 3.5 V). However, design- 
ers then decided to use a lower supply 
voltage (2.2 to 2.7 V) for the core of the 
processor, in order to reduce the 
amount of heat generated. In the tran- 
sition period between these two types 
of CPUs, various motherboard manu- 
facturers provided special expansion 
connectors on the molherboard io 
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allow an extra voltage regulator to be 
fitted for CPUs that require two supply 
voltages. However, these special volt- 
age regulator modules are rather diffi- 
culi to obtain, especially since modern 
motherboards have a double supply 
voltage as a standard feature. 

If you want to upgrade a moderately 
old computer by installing a new CPU, 
then it's handy to be able to provide 
your own solution for the second sup- 


ply voltage. 

It must be said at the outset that the cir- 
cuit presented here is relatively simple, 
which naturally means that it has cer- 
tain limitations. One of these is that the 
output voltage level may differ slightly 
from the desired value. It is thus impor- 
tant that you check what the supply 
voltage tolerance is for the processor 
used, and use a DVM to measure the 
actual output voltage of the regulator 
after switching an the. сотошег tavern 
ify that it is within the allowed range. 
You should also check the voltage 
whenever an energy-saving program, 
such as Waterfall, is active. The 
teduced current consumption in the 
energy-saving mode can cause the 
output voltage to increase slightly. You 
need not be unduly concerned about 
small variations in the voltage level, but 
itis important to be sure that everything 
5 proper. 


Two options, two circuits 


Figure 1 shows the approach used to 
reduce a 3.5 V supply voltage to 2.8 V. 
This approach is needed when a Pen- 
tium processor with MMX technology is 
used, among others. The dual diode 
used here (Philips BYV32/100) has a for- 
ward voltage drop that is slightly more 
ћап 0.7 V across the PN junction, as 
can be seen from the characteristic 
curve in Figure 2. If the CPU supply volt- 
age on the motherboard is set to 3.5 V, 
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Figure 1. This circuit con be used to generate the additionol supply 
voltage for a Pentium MMX processor. 
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Figure 2. Conduction characteristics of the BYV32 diode. The- tor- 
ward voltage is shown on the horizontal axis and the forward cur- 
rent on ће vertical axis, 
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Figure 3. This circuit can be used if you decide to use an AMD K6-2. 
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then the output voliage will indeed be reduced to the 
desired level of 2.8 V. The diodes can together handle up 
to 20 A, which is more than enough for the job at hand. 
A pair of diodes can be used in a similar manner to 
reduce the supply voltage from 3.3 V to 2.2 V, as shown in 
Figure 3. This approach can be used with an AMD K6-2 
processor. In this case the basic idea is that the 3.3 V voll- 
age is dropped to roughly 2.2 V by means of two diode 
voltage drops in series. Here we use either two BYV32 
devices or one BYV32 plus one МВЕ1035/1045. The latter 
is a Schottky diode whose maximum forward vollage drop 
is 0.57 V at 10 A. The voltage drop is even less at lower cur- 
rent levels. The series connection of a BYV32 pair and am 
MBR1045 provides a voltage drop of 1.1 to 1.2 V, which is 
exactly what is needed in this case, 

Connecting the two PN junctions of the BYV32 in parallel 
causes the relatively high current to be split between the 
two diodes, which results in a smaller voltage drop per 
diode. 

The two circuits work with two different input voltages (3.3 
and 3.5 V). The voltage level can usually be selected by 
means of a jumper on the motherboard. In practice, it 
does not matter all that much to the processor whether it 
works with 3.3 V or 3.5 V, but the level of the second sup- 
ply voltage is clearly more critical. 


Construction 


It's easy to build the circuit and connect it to the mother- 
board. Mount the diode(s) together with a heat sink on a 
piece of prototyping board, and add a two-row, 30-pin 
right-angle connector. The wiring diagrams of Figures 1 
and 3 indicate the necessary connections. The рћојо in 
Figure 4 shows the prototype build by ihe author. Once 
you have fitted the regulator board to the motherboard 
connector and set the jumpers correcily, your РС is ready 
for a second (and fasten) life. 









































Table 1. Processor operating voltages. 

type Core voltage | ИО voltage 
Pentium (P54C) 3.3-3.5V 3.3-3.5V 
Pentium MMX (Р55С) 28V 3.3-3.5V 
AMD K5 PR75 - PR300 3.3-3.5V 3.3-3.5V 
|AMD Кб PR166 - PR200 29V 33V 
AMD Кб PR233 32V 33v 
AMD Кб PR266 - PR300 ZU 2.2“ 33V 
AMD K6-2 PR266 - PRAOO 22V 33V 
Cyrix 6x86 Р120+ - Р200+ 33-3.5V | 3.3-3.5V 
Cyrix 6x86MX PR166 - PR266 29V 33V 
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Many hobbyists use their PCs to control circuits ма an 
ЁС interface. In this article, we show how the neces- 
sary programming can be made considerably easier 
with the help of a simple interface card and a spe- 
cial Visual Basic DLL. Now you can control all your 12C 
hardware via Visual Basic under Windows. 


van Lier 








I?C interface for the 
printer port 


easily programmed with Visual Basic 





> (Begin_Addre 


2С, the Inter-iC bus, was developed 
by Philips to allow ICs to communicate 
with each other. Many modern pieces 
of equipment, such as tuners, televi- 
sion sets and video recorders utilize 
this interface. Nowadays, the major 
microcontroller families support this 
interface, and driving the I?C bus is 
furthermore по! all that difficult. 

If the 12С bus is used to control equip- 
ment via the PC, then things are quite a 
bit more complicated. A special hard- 
ware interface card that allows external 
equipment to be controlled has been 
described in a past issue of Elektor 
Electronics. The associated software 
was limited to simple device drivers at 
the DOS level. Presently, with practically 
every PC running wilh Windows, this 
approach is a bit outdated. 
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Тһеге'$ апоћег мау 


Many programmers these days utilize 
Visual Basic, which is a graphical 
development environment for pro- 
gramming in BASIC under Windows. 
The most significant limitation of Visual 
Basic is the fact that memory locations 
cannot be directly addressed. Filling in 
the contents of hardware registers in 
special chips is thus out of the ques- 
tion. Fortunately, there is a way to work 
around this problem, based on using a 
special DLL. 

The Dlls presented here contain a 
number of special functions, including: 
+ generating the start condition, 

* generating a stop condition, 

- sending a byte, 

* receiving a byte. 


There are two types of DLL available. 
The first is IIC.DLL, a 16-bit version that 
is suitable for use with Visual Basic 3 
(Windows 3.1x), and ihe second is 
ПС 32.dll, а 32-bit version that is suit- 
able for use with Visual Basic 4 and 
above (Windows 95 and later). These 
DLLs must be copied io the 
Windows/System folder or the 
Windows/System32 folder, respectively. 
Users of Windows NT should in principle 
also be able to use the 32-bit DLL, but 
they encounter a problem in that 
Windows NT does not allow the user to 
directly write to hardware addresses, 
In this case a solution is available in 
the form of the program TotallO, which 
is distributed ма the Internet. 
Interested parties can find it at 
htlp:[Iwww.ise.ufl.edu/esi4161/ 
files/direct_io/ 

Once this driver has been installed, it is 
no problem to access the I/O hard- 
ware directly from the software. 


A complete concept 


Support for the PCF8591 IC is already 
built into the DLLs, This IC contains both 
an A/D and a D/A converter and is 
used in many projects. The example 
program IIC.BAS (which is located on 
the diskette along with the drivers) 
shows how both the PCF8591 (A/D and 
D/A) and the PCF8582 (EEPROM) can 
be used with the interface card of this 
project, supported by Visual Basic. 
Based on these examples, you can 
see that using the I?C interface has 
become very easy indeed. The only 
limitation with this approach is that 
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1С1 = 741805 














Figure 1. Schematic diagram of ће 12C interface, which can be connected to the РС 


Centronics port. 


there can be only one master in ihe 
system, namely the PC. 


The hardware 


The DLL is based on a special I2C inter- 
face that is connected io the printer 
port. The circuit diagram is shown in 
Figure 1. The interface is based on the 
standard PC Cenironics port, and 
connecis five buffers of a 741505 to 
the port. If utilizes the printer port con- 
nections Error, Busy (inputs), Paper 
Empty and Auto Feed (outputs), These 
four connections are used to generate 


the two РС bus conirol signals SCL and 
SDA. Both of these signals are provided 
via combined input/output connec- 
tions, since they are both bi-direction- 
al. The two control signals and the sup- 
ply voltage are routed to connector 
K2. The target hardware can easily be 
connected io ihe interface via a 
cable and a mini-DIN plug. 

Regular Elektor Electronics readers will 
undoubtedly recognize the circuit, 
since it was already presented in the 
Summer Circuits issue in 1993. Only 
marginal changes have been made 
to the original circuit design. 


Figure 2. The copper track layout and component overlay for the interface board. 
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The pull-up resistors used here are 
required, since the buffer and ће РС 


driver are both  open-collector 
devices. If R5 and Ró are the only pull- 
up resistors on the I?C side, it is better 
fo use a value of 3.3 КО. 

The copper track layout and compo- 
nent overlay of the circuit board are 
shown in Figure 2. This board is not 
available through our Reader 
Services, so you will have to make it 
yourself. Fortunately, this is not difficult 
since the board is quite simple. 





DLL functions 


InitPCF8591 : Initialise PCF8591 
ReadPCF8591 : read byte пот ADC 
ReadbufPCF8591 : read n bytes from ADC 
WritePCF8591 : write n bytes to DAC 
StariCon : generate start condi- 
tion 
RepStartCon : generate repeated 
start condition 
Transmit i transmit a byte. 
Receive :read a byte 
TestFree : test if bus free 
TestConnected : check if interface and 


supply present 


Error reports 


0 Епог0000 : No errors 

1 Епог0001 :1С bus not free 

2 Emor0002 : Мо acknowledge 
received 

3 Епог0003 : Could по! generate а 
stop condition 

4 Епог0004 : ИС interface has no power 
supply 

5 Епог0005 : ІС interface not соппесі- 
ed 


6 Error 0006 : Undefined error occurred 


COMPONENTS LIST 


Resistors: 
Ri-R3 = 10k2 


Capacitor: 
C1 = 10uF 63V. 


Semiconductor: 
101 = 741505 


Miscellaneou: 
K1 = Centroni 
angle PCB mounting 
-pin mini-DIN socket (female), 
лаје PCB mounting 
4 wire-wrap pins 
Control software on 3.5-inch diskette 
(DLLs and example program), order 
code 996004-1 


ket (female), right 
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The eye pattern diagram is a proven means of judg- 
ing the quality of a digital transmission channel or 
storage medium. It can normally be acquired from 
every type of CD-ROM player/recorder and can be 
displayed using remarkably simple equipment. 


Design by W. Foecie 





eye pattern meter 


measure the quality of home-made CDs 
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Figure 1. The four photodiodes D1 through D4 provide both ће data signal HF and information that 5 used for adjusting the focussing, 


ond tracking. 


Nothing is perfect, not even digital 
data transmission. No matter whether 
we are dealing with audio data or 'nor- 
mal' computer data, the error gremlin 
is always present. Possible sources of 
errors in digital data transfers can be 
found both in the system components 
(such as a CD-ROM player/recorder) 
and ihe storage media (such as the 
CD). Some types of system-related 
errors, in particular those with electronic 
sources such as aliasing, nonlinearity 
and noise, can be minimized by suit- 
able circuit design, and other types 
can be dealt with by error-protection 
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measures. In the latter case, errors are 
detected using parity checking or 
cyclic redundancy checking (CRC) 
and corrected by means of encoding 
schemes (such as cross-interleaved 
Reed-Solomon coding). And if this all 
fails, the corrupted signal can be 
restored by interpolation. 

Other types of system-level errors are 
purely mechanical in nature. The 
causes of the most frequent, commonly- 
occurring errors with ће CD medium 
are well known: soil and scratches on 
ће surface of the CD itself. These obvious 
errors usually affect a large number of 


bits and are referred to as ‘bundle 
errors’. Of course, single-bil errors can 
also occur, for example due to an 
asymmetric pit or a material defect. 

Errors also occur due to faulty tracking 
and incorrect focussing of the laser 
beam. It is by no means a simple task 
to keep the laser beam within microm- 
eter tolerances in spite of offen 
demanding environmental conditions. 
To ensure а good-quality playback sig- 
nal, the laser beam should follow the 
centre line of the track within 
+0.1 micrometre. This requires a sophis- 
ticated control system and a mecha- 
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nism that responds quickly and accu- 
rately, even after years of service. 

There are many possible ways to 
build a laser read or write head assem- 
bly, but all of them have one thing in 
common. This is the fact that the signal 
received by the photodetector (that is, 
the laser detector assembly with its four 
photodiodes) delivers both the data 
signal and important information that is 
used to control the laser head. This 
information is produced by interpreting 
the signals from the four photodiodes, 
as illustrated in Figure 1. 

The FE signal is used by the focussing 
actuator to correct for focussing errors, 
the radial error signals RE1 and ВЕ2 аге 
employed by the tracking contro! sub- 
assembly, and the sum of the signals 
from all four diodes produces the data 
signal, designated НЕ The latter signal 
is passed through an automatic gain 
control stage and converted to a bal- 
anced signal before being output from 
the servo electronics assembly. 

There is no need to be concerned 
about the data signal being affected 
by the relatively low-frequency control 
signals, The bandwidth of the data signal 
is limited to the range of 20 kHz to 
1.5 MHz by ће eight-to-fourteen mod- 
ulation scheme (EFM), so it is completely 
separated from the control signals, 


The eye-pattern diagram 


One way to judge the quality of a dig- 
ital data transfer is to observe its eye- 
patiern diagram. This is produced (in 
the case of a CD-ROM player) by con- 
necting the HF signal to the Y input of 
an oscilloscope while connecting the 
clock signal recovered from the HF 
data stream to the X input. This causes 
ап eye-shaped pattern to be dis- 
played. When a large number of such 
patterns are displayed superimposed, 
the result is an eye-pattern diagram as 
illustrated in Figure 2. In the ideal case, 
all of fne eye patterns lie exactly on top 
of each other, but in practice distortions 
occurs due to radial and focussing 
errors. Several factors relating to the 
quality of the digital data channel and 
ће storage medium can be read from 
ће eye pattern diagram. The inner 
width of the eye is equal to ће mini- 
mum separation between successive 
pulse edges of the binary data stream. 
The difference in the widths of the eye 
patterns indicates the amount of jitter, 
and the amount of variation in the 
pulse amplitude can be read from the 
difference in the heights of the eye pat- 
terns. The inner height of the eye-pat- 
tern diagram indicates the noise mar- 
gin of the digital signal. 
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Figure 2. The eye-pattern diagram shows the overall 'health' of the data signal. 


Applications 


No matter how highly integrated а 
given CD-ROM player/recorder may 
бе, it is always possible fo access the 
HF and data clock signals somewhere 
inside ihe unit. The most interesting 
application for these signals is to use 
them to generate eye-paitern dia- 
grams on an oscilloscope, as just 
described. However, it is possible to do 
something useful with the HF signal 
alone (together with an earth reter- 
ence). The HF signal – once the DC 
component has been removed – pro- 
vides in fact an exact indication of the 
relationship between pit and non-pit 
signal levels, the ‘pit-to-land ratio’. 

You can connect an ordinary mov- 
ing-coil meter to the HF signal as shown 
in Figure 3, with a capacitor to block 
the DC voltage and a variable series 


resistance (R1 plus P1). The Schottky 
diode 01 acts as a rectifier. The HF sig- 
nal can easily tolerate this load. 

Adjust the resistance so that ће 
meter indication is about 90% of full 
scale with an arbitrarily selected, pre- 
recorded CD. The meter can be used 
to optimally adjust a laser head (for a 
maximum meter indication). This is 
especially worthwhile for three-beam 
assemblies, since their mechanisms are 
not all that robust. However, it can also 
be used for comparative testing of var- 
ious makes of CD-R drives (which was 
ће author's original intention). In this 
way you can answer questions such as 
‘is an inexpensive no-name CD-R drive 
just as good as an expensive top- 
brand product?' and ‘can | find the 
best brand of CD-R disk io use wilh a 
given CD-R drive?’ 


UT a ae i 


CD PLAYER 
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Figure 3. A very simple circuit con be used to show the quality of the dato transfer. 
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If a PIC is used for example in a timer application, 
Such as a programmable clock timer, the majority of 
ће circuit is taken up by the user interface with its 
switches, pushbuttons and display hardware. This 
expense can be avoided if the settings are entered 
via a PC, but operating the device is then made 
even more inconvenient by the required connecting 
cable. In this article, ће author describes a simple 
interface that requires almost no additional hardware 
and allows a PIC application to be configured from 


ће PC without a connecting cable. 


Design by H 


Bernthcler 


PC screen data 


а wireless interface 
between the PC and а PIC 


ши 





As an example, let's suppose that you 
want to build a convenient timer using 
а microcontroller. All that you need for 
the timer function is a counter that 
engages or releases a relay at certain 
limes. This function can be realized 
with a few lines of software. 

However, you will need significantly 
more software and hardware (push- 
buttons and a display) to be able to 
configure the timer. You must be able 
to set the current time and define the 
various switching times, you have to 
specify which relay is to be controlled, 
and of course you will have a choice 
of several options. For the benefit of 
ihe user, you compose four pages of 
verbose text in order to explain how to 
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set up the timer using its three push- 
buttons and three-character display. 


A better solution 


Instead of all this, you can write an 
easy-to-use C program on your PC, 
with attractive screen windows and a 
help menu, and use this fo enter the 
necessary data for the timer. Then you 
hold a simple probe, resembling a 
ball-point pen and containing a pho- 
totransistor sensor, against a certain 
portion of the monitor screen where a 
blinking point of light appears. This 
transfers the required 20 bytes of con- 
figuration data to the microcontroller. 
The advantages of this approach are 


obvious. Only one port lead is used for 
the entire key entry and configuration 
management functions of the timer. 
The display and pushbuttons are 
made fully redundant, since all data 
are entered at the PC and graphically 
edited. No cable need be connected 
to the PC, and the PC and the PIC sys- 
fem are fully electrically isolated. 
Finally, a small amount of simple code 
in the PIC is sufficient for handling the 
data, so that more memory is avail- 
able for the actual application. 

The configuration data are managed 
in a convenient and easily-understood 
manner using the PC, and the com- 
plete PC keyboard is effectively made 
available fo the PIC. This procedure 
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can be used with even ihe most 
antique PC, since practically every PC 
can display an alternating black and 
white rectangle on its monitor. Since 
none of the PC роп is used, the com- 
mon problem of an incorrectly config- 
ured serial conneclion disappears 
entirely, and special PC hardware 
experlise (which is often needed with 
serial interfaces) is not required. 

Of course, we should not neglect to 
mention the disadvantages: data can 
only be transferred from the PC to the 
PIC, and not in the other direction, and 
the data transfer rate is slow (around 
40 bytes/minute). However, this is not a 
problem for many applications, where 
ће amount of data to be transferred is 
anyhow very small. 


How it works 


A blinking rectangle is generated and 
displayed on the PC monitor, with 
pulse-width modulated brightness. This 
carries the data words in serial form. А 
phototransistor passes the signals to 
the microcontroller, which reconstructs 
the data words. 

As can be seen from the schematic 
diagram in Figure 1, the necessary 
hardware is very simple. Any standard 
type of phototransistor can be used for 
ihe receiver; two common types are 
specified on the schematic. The pho- 
totransistor is followed by a single 
amplification stage using a BC548B, 
which increases the signal level so that 
it will reliably activate the Schmiti-trig- 
ger input of the following monostable. 
The pulses produced by ihe mono- 
stable are connected directly to the 
microcontroller port RBO pin for evalu- 
ation within the PIC. The PIC shown in 
ihe sample circuit uses а 455-kHz 
ceramic resonator and is wired only to 
ће extent necessary to test ihe inter- 
face program. 


Software 


A Pascal program that can be used for 
sending the data bytes from the PC is 
available on a diskette through the 
Elektor Electronics Readers Services, 
together with a commented assembly- 
language program listing for the PIC 
(order number 996038-1). 

The sample program 
'"ScreenDataFlasher', shown in Table 1, 
demonstrates the function of the 
screen data interface and transfers a 
total of 20 bytes with alternating values 
of FF, and 00,. An init bit is sent before 
each dota byte; the microcontroller 
measures ће length of ihis bit. The fol- 
lowing data bits are pulse-width mod- 
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Figure 1. The hardware required for the interface is very simple, consisting of a photo- 


transistor, an amplifier stage and a monostabie. 


Table 1. Test and demonstration program for the interface. 


Pascal Listing 
s 
Program PCScreenDataFlasher (Input,Output); 

Uses Dos,CRT, Graph; 


type 
PointType = record 
х,у: Word; 
end; 


Var Varl 1 Integer; 
Var2, Vari : Integer; 
GraphMode, GraphDriver  : Integer; 
xl, yl, Width, Height ^ : Integer; 
MeasInstant : Integer; 


const 
Pentagon: array [1..4] of PointType = 
(( х: 50; у:50), 
( x: 50; y:100), 
( x: 100; у:100), 
( x: 100; y:50)); 
Dark: FillPatternType = ($00, $00, 500, $00, 
$00, 500, 500, $00); 
Bright: FillPatternType = ($FF, SFF, SFF, ЗЕЕ, 
- ЗЕЕ, SEF, $FF, ФЕБ); 
(length of high pulse) 
{length of low pulse) 


Highbength 
LowLength 


= 2000; 
= 1000; 
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ulated. All pulses that are longer that 
the init bit are decoded as '1', and all 
pulses that are shorter than the init bit 
are decoded as ‘0’. The size of the 
data word is adjustable, with a mini- 
mum value of one bit. The actual set- 
ling must of course be laken into 
account in ће microcontroller. 

The specified time delays may have to 
be modified to accommodate the PC 
used and the monitor's vertical repeti- 
tion rate. Start testing with relatively 
long delay times and gradually 
reduce the delays until the data are 
no longer correctly transferred. If you 
have questions, you can contact the 
author via e-mail: Ing. H Bárnthaler at 
hbaernthaler&mail.carinthia.co.at. 
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WaitLength = 1500; {time between bits} 
InterByteTime = 1000; {time between bytes) 


ТОО Еси 


( In this subroutine the start bit is flashed, its length is 
( measured by the microcontroller. 
SE 
Procedure InitBit; 
Begin 
(transmit Init bit length calculation) 
MeasInstant := LowLength + ((HighLength-LowLength) div 2); 
SetFillPattern (Bright, White); 
FillPoly (SizeOf (Pentagon) div SizeOf(PointType), Pentagon); 
Delay (MeasInstant); 
SetPillPattern (Dark, Black); 
FillPoly (SizeOf (Pentagon) div SizeOf(PointType), Pentagon); 
Delay (WaitLength); 
End; 


ИИ ИРАН 
Program start 
КЕССЕН 
Begin 

GraphDriver := Detect; 

InitGraph (GraphDriver, GraphMode, ‘c:\pascal\graphix'); 

readin; (Wait for key pressed) 

For Varl := 1 to 10 do 





Begin 
InitBit; 
(supply 8 High Data bit) 
For Var2 := 1 to 8 do 
Begin 


(supply High) 
SetFillPattern (Bright, White); 
FillPely (SizeOf (Pentagon) div 
SizeOf(PointType), Pentagon); 
Delay (HighLength); - 
SetriilPattern (Dark, Black); 
FillPoly (Sizeof (Pentagon) div 
SizeOf(PointType), Pentagon); 
| Delay (Waithength); 
End; 
( wait until next data byte transmitted ) 
Delay (InterByteTime); 
InitBit; 
{supply 8 Low Data Bit} 
For Var2 := i to 8 do 
Begin 
{supply Low) 
SetFillPattern (Bright, White); 
FillPoly (Sizeof (Pentagon) div 
SizeOf(PointType), Pentagon); 
Delay (LowLength); 
SetFillPattern (Dark, Black); 
FillPoly (512е0# (Pentagon) div 
SizeOf(PointType), Pentagon); 
Delay (WaitLength); 
End; 
(wait until next data byte is sent) 
Delay (InterByteTime); 
End; 
4 display dark again) 
readin; 
CloseGraph; 


End. 
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The delay arranges for the load, 
that is, the Titan 2000, to be switched 
on in two stages. In the first of these, 
the switch-on current is limited by 
series network R,-R;. After the delay 
determined by capacitors Сә and Сз, 
the series network is shorted by a relay 
contact, whereupon the full current 
flows between K; and Ко. 

Relay Re; can switch up to 2000 VA. 
Its supply voltage is obtained from the 
mains with the aid of rectifier Bj, 
capacitor C; and resistor Rs. 

Since the amplifier power supply 
uses two mains transformers, two 
mains-on delay circuits are needed, 

Fuse F; functions as a primary 
mains fuse for the amplifier. 

Capacitor C, is a metallized paper 
type intended especially for use with 
mains voltage applications. 

Bear in mind that the circuit is 
linked directly to the mains supply and 
thus carries lethal voltages. 

Next month's third instalment of 
this article deals with the construction 
of the amplifier, a few other practical 
matters, and some measurements. 

19990012] 
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25001500 LE 


Rei = V23057-80008-A201 
(250V / 8A) 

















| Parts lists 
Mains-on delay circuit 
Resistors: 


Capacitors: 
(С = 0.33 ИЕ 300 V a.c. 
| 65,65 = 47005 40 V 


Miscellaneous: 

Ky, Ko = 2:way ыга block, pitch 
7.5mm 

В; = bridge rectifier, round, Type. 
B25001500 





Re, = relay, coil 12 V, 12000; contact 
rating 250 V, 8 A 
F, = see text 
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Video Surveillance 


Design Your Own Professional Video Surveillance 


Smallest pinhole camera in the world 15mm x 15mm (B&W)£29.00 
32mmx32mm Board camera, pinhole, high resolution (B&W) £29.00 





32mmx32mm Board camera (colour) £65.00 
B&W Quad £79.00 
Colour Quad - £350.00 
Picture in picture with alarm input £299.00 
1.394Ghz video transmitter module, 100mW £85.00 
2.4Ghz video transmitter module, 10mW £80.00 
1.294-1.3Ghz Linear power amplifier 2W oulput £250.00 
Four channel Video receiver module, with auto switcher £120.00 
Time, Date & Generator Module £42.00 
Time, Date & character generator module £65.00 
5W infra-red light source £25.00 
Audio amplifier module £7.00 
Convert your VCR to automatic video recorder £45.00 
4" LCD monitor £190.00 
6.8" LCD monitor £290.00 


We also stock RF parts such as Power module, MMICS, RF transistors, etc... 


Above prices are subject to VAT and are for one unit order, 
10% discount for 5 or more. 


Confidential Communications Ltd 


344 Kilburn Lane, Maida Vale, London W9 £EF 
Tel: 44(0) 181 968 0227 Fax:44(0) 181 9680194 
Email: 106075.276@compuserve „сот 















Great Sound 
is a work of art! 


If you want to create your own great 
sounding works of art, 
Speaker Builder can show you how! 


The publishers of Speaker Builder invite you to use your electronics know- 
how to explore the world of better sound. To subscribe, simply return this 
form with your payment or FAX your credit card order and receive 8 issues 
of Speaker Builder for a low introductory rate of $45. That's a $5 savings off 
the regular subscription rate, Or, double your savings and subscribe for 16 
issues (2 years) at $80 (that's $10 off). 








О sss, 8 issues (1 year) $80, 16 issues (2 years) О 
Remit in US 5 drawn on a US bank only 











COUNTRY POSTAL CODE 


^ 
Speaker Builder 
PO Box 494 Dept. EUKS, Peterborough, NH 03458-0494 USA 
Phone: (603) 924-9464 or Fax your order 24 hours a day to (603) 924-9467 


Rates subject to change without notice, 


CROWNHILL ASSOCIATES LIMITED 


The Old Bakery, New Barns Road, 
Ely, Cambs. СВА 7PW 
Tel: +44(0)1353 666709 Fax: +44(0) 1353 666710 


Low cost professional quality Smart Card Systems 
CHIPDRIVE EXTERN 


Intelligent programmer for Smart Cards using the International Standard 
T=0 or T=1 protocols also Memory and Secure Memory using (2С, 2-wire & 
3-wire interfaces. 

Supplied with software to read and write to most popular 

secure smart cards, inc GSM, PAY PHONE and 

ACCESS CONTROL Cards 

T=0 or T=1 @ 3.579MHz £69 мл 
RS232 @ 9600 – 115200 bps рар £7.60 
internal Supply / Ni-MH 

Size 100x70x80 mm Weight 660 Gram 
Supplied with CardServer.dll API for 

easy development of SmartCard Applications 
using Visual Basic, Delphi or C++ 


СЕ Compliant 















Most popular smart cards 
are plastic, the size of a 
credit card, with an 
embedded microprocessor 
contaíning an operating 
system and erasable non- 
volatile memory. 
Physical protection against 
unauthorized tampering 
with the card is provided 
through the. following 
scheme: 
The microprocessor and 
memory are created as a 
single chip. This insures there 
are no data paths that can be 
monitored or probed. This chip is 
connected to a thin circuit board 
and encapsulated with an epoxy. 
The “module” is then glued within 
2 well milled into the plastic card, 
This prohibits physical access to 
the microprocessor and provides a 
more durable medium than 
magnetic strip cards, 


ChipDrive Developer Kit 
Micro, sample cards and toolbox 
£99.95 + P&P + VAT 


ChipDrive Intern 
3.5” floppy bay version of the CHIPDRIVE. 
Applications are available to provide SmartCard 
controlled access of data on Hard drives or *PC- 
LOCK’, to control access to the whole PC Fully 
Compatible with TOOLBOX for systems 
development. Supplied with CardServer.dll АР! 

4 £85.00+£5P&P+ VAT 





NEW CHIPDRIVE -micro 
Fully Compatible with TOOLBOX for anpication 
development. Featuring the same functonalty 
as Chip Drive Extem but in a small neat low 
[cost package, similar in size to a smart card. 
Suppea with 


£65s£5 Pi 
















Attp://www.towitoko.co.uk 
http://www. crownhill,co.uk 
Attp://edsim.cambs.net 


The microprocessor operates under 
the control of a “built in" program 
called an operating system. A serial 
interface - which makes it 
impossible to access the memory 
directly- is employed to 
communicate with the card. An ISO 
(International Standards 
Organization) protocol is used to 
exchange commands and data with 
the card, 

Finally, Holograms, signature stripes, 
photos, etc can be applied to card 
for additional security. And the card 
can be custom printed with your 
artwork 
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Driver and application software is available for the 
CHIPDRIVE family of terminals including the 
command set DLL for Windows 3.11/95/NT, easy 
to use 46 and 32 bit DLLs with just one function 
сай to the "CardServer", а powerful background 
Task which relieves the application programmer 
from device and сага administration, Featuring 
automatic protocol and card type detection 
Allowing several applications to access опе 
terminal dependant on the type of card inserted. 
Supplied on CD ROM containing CardServetdl. 
appliactions and surce code examples. 

£29,95 «£5 P&P + VAT 






























GemPlus, Atmel, Xicor, Siemans, SGS Crownhill and mare. 
SLE4442, 4432, 4418, 4428, 4404. ATBBSCxxx, АТ24201-16. 
GPM103, GFMIK, 2K, 4K, GPM416 Phone Cards, Loyalty Cards 


The Smartest Soluti 
Crownhillcan offer broad range of smart cards from just £1.00. and Smart Card. 
Ғ1.45 2. PIC Microchip based Smart Cards now available from just £3.50 ea.. 
OWN SMART CARD Crownhill can supply over 150 different types of IC from. 
suppliers, which can all be incorporated into smart card format. Soi 
Stock mostare manufactured to the 
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SURVEILLANCE 


PROFESSIONAI 


QUALITY KITS 


No. 1 for Kits 


Whether your requirement for surveillance equipment is amateur, professional or you are just fascinated by this unique area of 
electronics SUMA DESIGNS has a kit to fit the bill. We have been designing electronic surveillance equipment for over 12 years 


and you can be sure that all our kits are very well tried, tested and proven and come complete 


ith full instructions, circuit 


diagrams, assembly details and all high quality components including fibreglass PCB. Unless otherwise stated all transmitters 


are tuneable and can be received on an ordinary VHF FM radio. 


Genuine SUMA kits available only direct from Suma Designs. Beware inferior imitations! 


UTX Ultra-miniature Room Transmitter 
Smallest room transmitter kit in the word! Incredible 10mm x 20mm including mic. 
3-12V operation. 5007 range.............. ИИ €16,45 


MTX Micro-miniature Room Transmitter 

Best-selling micro-miniature Room Transmitter 

Just 17mm x 17mm including mic. 3-12V operation. 1000m range... 
STX High-performance Room Transmitter 

Hi performance transmitter with a buffered output stage for greater stability and range. 
Measures 22mm x 22mm including mic. 6-12V operation, 1500m range...........£15.45 
VT800 High-power Room Transmitter 

Powerful 250mW output providing excellent range and ле: Size 20mm x 
40mm. 9-12V operation. 3000m range.. ме. „£16.45 
VXT Voice Activated Transmitter 

Triggers only when sounds are detected. Very low standby current. Variable sensitivity 
and delay with LED indicator. Size 20mm x 67mm. 9V operation. 1000m range... £19.45 
HVX400 Mains Powered Room Transmitter 

Connects directly to 240V AC supply for ie term тоат: S Size 30mm x ae 
500m range... 
‘StAX Subcanior ‘Scrambled Room Transmitter 
Scrambled output from this transmitter cannot be monitored without the SCDM 
connected to the receiver. Size 20mm x 67mm. QV operation. 1000m range...... 
‘SCLX Subcarrier Telephone Transmitter 
Connects to telephone line anywhere, requires no batteries. Output scrambled so 
requires SCOM connected lo receiver. Size 32mm x 37mm. 1000m range. 3.95 
SCOM Subcarrler Dacador Unit for SCRX 
Connects to receiver earphone socket and provis decoded audio ompa to 
headphones. Size 32mm x 70mm. 9-12V operation..... ^... £22.95 


ATR2 Micro Size Telephone Recording Interface 

Connects between telephone line (anywhere) and cassette recorder. Switches tape 
automatically as phone is used. All conversations recorded, Size 16mm x 32mm. 
Powered from line ... er „£13.45 


жж Specials AGE 


DLTX/DLRX айо Control Switch 

Remote control anything around your home or garden, outside lights, alarms, paging 
‘system etc. System consists of a small VHF transmitter with digital encoder and receiver 
unit with decoder and relay output, momentary or alternate, 8-way dil switches on both 
boards set your own unique security code, TX size 45mm x 45mm. RX size 35mm x. | 
90mm: Both 9V operation, Range up to 200m. 

Complete System (2 kits) .. ©5095 | 
Individual Transmitter DLTX... 

Individual Receiver DLRX... 

MBX-1 HI-FI Micro. 

Not technically a surveillance device but a great idea! Connects to the headphone output 
of your Hi-Fi, tape or CD and transmits Hi-Fi quality to a nearby radio. Listen to your 
favourite music anywhere around the house, garden, in the bath or in the garage and 
you don't have to put up with the DJ's choice and boring waffle. Size 27mm x 60mm. 
‘SV operation. 250m range. 0.95 


£13.45 
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UTLX Ulira-miniature Telephone Transmitter 
Smallest telephone transmitter kit available. Incredible size of 10mm x 20mm! 
Connects to line (anywhere) and switches on and off with phone use. 
All conversation transmitted. Powered from line. 500m range. 


TLX700 Micro-miniature Telephone Transmitter 

Best-selling telephone transmitter. Being 20mm x 20mm it is easier to assemble than 
UTLX. Connects to line (anywhere) and switches on and off with phone use. All 
conversations transmitted. Powered from line. 1000m range ......... 

STLX High-performance Telephone Transmitter 

High performance transmitter with buffered output stage providing excellent stability 
and performance. Connects to line (anywhere) and switches on and off with phone use. 
All conversations transmitted. Powered from line. Size 22mm x 22mm. 

1500m range 

TKX900 Signalling/Tracking Transmitter 

Transmits а continous stream of audio pulses with variable tone and rate. Ideal for 
signalling or tracking purposes. High power output giving range up to 3000m. m 
25mm x 63mm. 9V operation. peon ~.. £22.95 
60400 Pocket Bug Detector/Locator 

LED and piezo bleeper pulse slowly, rate of pulse and pitch of tome increase as you 
approach signal. Gain control allows pinpi ing of source. Size 45mm x 54mm. 9V 
operation „£30.95 
60600 Professional Bug Dotoctar/ocalor 

Multicolour readout of signal strength with variable rate bleeper and variable sensitivity 
used to detect and locate hidden transmitters. Switch to AUDIO CONFORM mode to 
distinguish between localised bug transmission and normal legitimate signals such as 
pagers, cellular, taxis etc. Size 70mm x 100mm. SV operatior „£50.95 
@ТХ180 Crystal Controlled Room Transmitter 

Narrow band FM transmitter Гог the ultimate in privacy. Operates on 180 MHz and 
requires the use of a scanner receiver or our QRX180 КИ (see юн) Size 20mm x 
67mm. 9V operation. 1000M range............. £40.95 
X180 Crystal Controlled Telephone Transmitter 

As per QTX180 but connects to telephone line to monitor both sides of conversations. 
20mm x 67mm. 9V operation. 1000m range... „£40.95 
0$Х180 Line Powered Crystal Controlled Phone Transmitter 

As per QLX180 but draws power requirements from line. No batteries (шм, vg 
32mm x 37mm. Range 500m. 

@НХ180 Crystal Controllad FM Racolvor 

For monitoring any of the ‘О’ range transmitters. High sensitivity unit. All RF section 
supplied as a pre-built and aligned module ready to connect on board so no difficulty 
setting up. Outpt to headphones. 60mm x 75mm. 9V operation £60.95 


A bulld-up service is available on all our kits if required. 


UK customers please send cheques, POs or registered cash. Please add 
£2.00 per order for P&P. Goods despatched ASAP allowing for cheque 
clearance. Overseas customers send sterling bank draft and add £5.00 per 
order for shipment. Credit card orders welcomed on 0827 714476. 


OUR LATEST CATALOGUE CONTAINING MANY MORE NEW 
SURVEILLANCE KITS NOW AVAILABLE. SEND TWO FIRST 
CLASS STAMPS OR OVERSEAS SEND TWO IRCS. 


£15.95 


16.45 


THE WonksHors, 95 Main Водо, 
ВАХТЕГ( ЕУ. NEAR ATHERSTONE, 
WarwicksHirE CV9 2LE 


VISITORS STRICTLY BY APPOINTMENT ONLY 


Tel: 01827 714476 
Fax: 01827 714476 
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PROCESSORS 


SX-microcontroller 
evaluation system (2) 





part 2: the programming adaptor 


In this second instal- 
ment of the series we 
present the PICK- 
ALOCK programming 
adaptor, which acts as 
the link between the 
programming soft- 
ware on the PC and 
the SX-microcontroller 
on the prototyping or 
application board. In 
this configuration, a 
high-speed Atmel 
controller acts as a 
protocol converter. 


Design Бу М. Оћзтапп 


A’ 


шинин 
3931333333 1 
3343333333 





Last month we showed you that ће 
timing of the SX chips is pretty rapid 
when serial programming is used, and 
that the timing protocols are fairly 
strict. After due consideration, the 
designer came to the conclusion that 
an 8051 micro clocked at 18 MHz 
should really be able to handle all com- 
munication with the SX chip. The 
result of the design work is the PICK- 
ALOCK programming adaptor, whose 
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circuit diagram is shown in Figure 1. 
Microcontroller IC3 is the heart of the 
circuit. Instead of the 'generic' 8051, а 
more up to date version, the Atmel 
89C2051 is used in the circuit. Regular 
lectronics readers should know 
this chip from quite a few earlier publi- 
cations. The link with the PC is estab- 
lished by serial interface driver IC1. The 
serial protocol is 19200,8,N,1. A switch- 
ing regulator around IC6 supplies the 
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12.5 V which is necessary to switch the 
SX processor to ‘programming’ mode. 
An integrated clock oscillator, IC2, is 
employed, operating at 18.432 MHz. 
Circuits IC4 and IC5 form the link 
between IC3 and the SX chip. The pro- 
gramming voltage may be connected 
to the OSCI line by way of transistor 
ТІ. The same line may be switched to 
5 У with the aid of IC4d and D1. The 
open-collector output of IC5e and 
resistor КЗ enable the OSC1 line to be 
pulled to ground. A similar system is 
used on data line OSC2. Via IC4a and 
IC4f, processor [СЗ is able to read the 
level on the line. The complete inter- 
face to the SX chip is configured in 
such a way that lines OSC1 and OSC2 
are at high impedance during the reset 
state of IC3 (for example, after switch- 
ing on). In this way, a quartz crystal 
oscillator circuit (as described in part 1) 
is allowed to oscillate on OSC1 and 
OSC2. The SX chip may also be reset 
by way of IC5c and IC5d. The +5-V 
supply voltage is borrowed from the 
SX-circuit to be programmed, via the 5- 
V pin on connector K2. 

The photograph shows the 5X eval- 
uation board. The connections 
between the SX-PICKALOCK and the 
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1са = 74HCT04 
165 = 741505 


SX chip should 
be kept as short 
as possible, 
because stray capacitance and induc- 
tance (introduced by long wires) will 
degrade the oscillation behaviour of 
the SX quartz oscillator circuit in the 
frequency range 10 MHz and higher. 


CONSTRUCTION AND 
FIRST USE 
The copper track layout and compo- 
nent mounting plan of the single-sided 
printed circuit board developed for the 
programming adaptor are shown in 
Figure 2. As a matter of course, all ICs 
should be fitted in sockets. On pin- 
header K2, it is recommended to cut 
off the non-used pin between OSC1 
and +5 V. By inserting the pin in the 
mating socket, the socket can not be fit- 
ted the wrong way around — a simple 
trick that can prevent a lot of problems. 
While you build up the board, do 
not forget the wire links. Also note that 
K1 (RS232 interface) is a sub-D socket 
(Le., a female connector). After a thor- 
ough visual inspection of the board, the 
circuit may be connected to 5 volts by 
way of the 5-V pin on K2. Next, check 
the operation of the switching regulator 
1С4, and if ТРА can be set to 12.7 V by 
adjusting preset P1. Then, having con- 
nected a PC running a terminal emula- 
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tor program set to 19200,8,N,1 commu- 
nication, the SX-PICKALOCK should 
produce a start-up message when IC3 is 
reset by pressing 51. Not much can go 
wrong, we'd say, provided you've done 
a proper soldering job. 


FUNCTION OF THE 
SX-PICKALOCK 
Actually, the programming adaptor 
only acts as a protocol converter. For 
that purpose, the PICKALOCK soft- 
ware stashed away in IC3 provides a 
number of functions. Although func- 
tionally essential, they are not terribly 
important to you, the user, mainly 
because the actual programming sofi- 
ware runs on the PC, with the code in 
IC3 just acting as ‘glue’ between the PC 
software and the SX chip to be pro- 
grammed. None the less, a description 
of the interface control software may 
be found on the diskette supplied for 
this project. It should be noted that 
some of the available commands can 
also be used to perform tests on the 
PICKALOCK hardware. These tests are 
remnants of the design work, and they 
are obviously not required once the 
hardware is fully functional. For exam- 
ple, routines are available that enable 
the ports of IC3 to be read and con- 
trolled as part of an integral hardware 
test procedure. 
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Radio Communications Test Sets 








Hewlett Packard 
8920A R/F Comms Test (various options) #4995 
8922 BGH G.S.M. Test £POA 






Rohde & Schwartz 

CMSS$4 Radio Comms service monitor 

(0.4 to 1000MHz) £6250 
CMTA94 GSM Radio Comms Analyser £7500 


Schlumberger - Stabilock 

































































4031 Radio Comms Test (0.4 to 10.00 MHz) #4995 
4040 ‘High Accuracy’ Radio Comms Test £2995 
Wandel & Goltermann 
PFJ-8 Ептог & Jitter test Set £12500 
(All options fitted) 
PCM4 PCM Channel Measurement Set £POA 2955 £2250 
Marconi 2955A £2500 
2305 Moduation Meter £1995 
пре 2958 (ТАС5) #2750 
2041 Low Noise Signal Generator 
(10KHz-2.7GHz) £7500 2960 (TACS + Band IIl) £2750 
Racal 2960A (TACS) £2950 
6111 GSM Test Sets £POA | 2955B #3750 [ENE 
OSCILLOSCOPES F 1 7 
Beckman 8020. doris. Sua char изо ах 
Gould 245A /250/255/300/3000/3351/4000. from £125 
Gould 4074 100МНт 4 Channel D.S.O. (with printer) £2400 men 
Hewlet Packard 541000 16; £2250 pu 
Hewlet Packard 54200A 50МНт 0 £500 E 
Hewlet Packard 54201A ЗООМ. z £1500 £209 
Hitachi VA 100A- 150МНУ Chain nO оо p 
t - 1508824 Channel о 
Intron 2020-20482 Dual Channel Digital Storage (NEW) 1350 Meguro MSA 4904 20M spectrum Ana} Be 
Iwatsu 55 5710/55 5702 . 2! from £125 leguro MSA 4812 -1MHr-1GHz Spectrum. nalyser 
Kikusui COS 5100- 10 £350 Wilton 6409R /F Analyser ( 1MHz- 2GHr] £2000 
Kikusul COS 6100: 100MHz 5 Channel 12 trace £315 
Leeroy 94804. ЗОНЫ ава 0,5 O. 2 Channel E MISCELLANEOUS 
‘Meguro MSO £450 IFR 12005- Radio Comms T £2995 
Phillips 3055 50МН. #350 HP A3SAPonerM from £995 
Phillips PM3335. SOMHz 0.5.0, Dual Channel £4200 HP 435A +4358 from £200 
Phillips PM3295A- 400 MHz Dus! Channel £1750 21280 
Panasonic РТА | A- 100420 5 О Dual Channel £1750 НР 865685)ntro. £1750 
Tektronix 455. ча! Char £275 HP 8657A Signal Ger £2500 
Tektronix 465. Duai Channel £350 HP 3335ASynthiser/Level Generator £3500 
Tektronix 464/488 -100M Hz Analogue Storage. £350 HP 378000 Signaling Test Set £4250 
Tektronix 475/475А - 200! SOM Hz Dual Channel from £450 НР S3B5A -1GHz Frequency Counter £750 
Tektronix 468 - 100M1 £50 HP 35624 -Duai Channel Dynamic Signal Generator 
£35 5. £6250 
£1250 пот £2000 
£395 £750 
£600 £800 
Tektronix 2221. 60M Hz Dual Channel 0.5.0. £1250 HP 3784A- £5000 
tronix 2445 - 100МН: 4 Channel £900 HP 37854... £1250 
Tektronix 2440.300Мн2/50011/20.5.0 #2950 HP 5370В- Counter £2000 
Tektronix 2445A- 1 м £900 HP 86500. g. Gen. (10Кнт-2600МН:) £3250 
Tektronix 2445 - 150MHz 4 Channel + DMM £1200 HP 4192A-LF impedence Analyser £7000 
Tektronix TAS478 · 100MHz 4 Char £995 HP 16500C- Logic Analyser M/Frar £4750 
Tektronix 7000 Series – ( 100MHz to SOOMH2) trom £200 HP 16501A-Logic Analyser 5; £2500 
ENI-550L- Poner Amplifier (1.500 БЕН 
Farnell AP30250 -Poner Supply 30 1 
SPECTRUM ANALYSERS Philips PM519350MH? Prog, Synth /Fure. Gen SOMMz £1500 
Ando ACB213- Spectrum Analyser 1.7GHz £2500 Leader 3246Signal Generator, 1O0KHs-140MHe AM/FM/CW withbulltin FM 
Avcom PSAGSA - 2МН: 164 £995 o Modulate: (asmen) asriaat £595 
Anritsu MS628 - 10Кн:а ТОНЕ £2500 im Donner 8030-26. 5GH= Microw 42250 
Anritsu MS610B - 10! Hz £4750 Koytek MZ-15/EC- MinizapESD Simulator | - e! £1750 
Advantest/TAKEDA RIKEN 4132. 100KHz - 1000Мнг £4750 Tektronix 1502/1502C/1503D -TDR Cable Testers £POA 
HP 853- Mainframe + E5594 (0.01 to 21691 £3250 Tektronix 1721:PALVectorscope £1000 
HP ВВОЗА "ОКН: 1 EGH? £3995 Tektronix 1741A РАЕН аттоо (PAL) #1600 
#3500 Tektronix 1251 PAI ло! manitor (PAL) £2200 
£2500 Tektronix 498Р5рес 212); "YRGHr #5000 





АП equipment is used - with 30 days guarantee. Je 0 03 650 0 
Add carriage and VAT to all goods. Te e 1 2 7 2 
Telnet, 8 Cavans Way, Binley Industrial Estate, 
e 
Coventry С\З 2SF. Fax: 0 1 203 650 773 
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Figure 2. PCB ar 
able ready-made). 


UsING THE 
SX-PICKALOCK 


Scenix SX microcontrollers may be pro- 
grammed by launching the 
PICALOCK control program, 
SXPRO.EXE, on the PC. These micro- 
controllers may also be read, erased 
and reprogrammed. The FUSE and 
DEVICE words may be set up as 
required if that has not been done 
already in assembler code. 

The simple user interface offered by 
the SXPRO program is shown in Fig- 
ure 3. Files generated by our SX assem- 
bler are processed directly. Although 
this may appear a ready to go situa- 
tion, you should not forget that you 
first have to build a test board with the 
new processor. 





SX DEMO BOARDS 

AND PROGRAMS 

An SX experiment/prototyping board 
will be discussed in next month's 
instalment (part 3 of the series). Origi- 
nally, there were two separate boards, 
one for the SX18 version and one for 
the SX28. The final product, however, 
is a single board that can be used by 
both processor versions. This board is 
already shown on a couple of pho- 


Elektor Electronics 3/99 





rk (board avail- 








COMPONENTS LIST 


Resistors: 

R1 = 4700 

R2 = 10kO 8-way SIL array 
83,86 = 1000 
R4,R5,R10,R11 = 10k2 
R7 = 100 

R8 = 6к08 

R9,R12,R14 = 1kQ 

R13 = 220 

РТ = 4k97 


Capacitors: 
C1,C8,C9 = 104F 16V radial 
C2-C5 = 14F 16V 
C6,C10-C14 = 100nF ceramic 
C7 — 330pF ceramic 





Inductor: 
L1 = 2mH7 (тата), 


Semiconductors: 

D1,D2,D3 = 1N4148 

D4 = LED (high-efficiency) 

T1 = BC557B 

IC1 = MAX232 (Maxim) 

1С2 = SG531P. 18.4320MHz (Epson) 

IC3 = 89C2051, programmed, order 
code 996506-1 

1С4 = 74HCTO4 





IC6 — TL497ACN. 


Miscellaneous: 

K1 = 9-way sub-D socket (female), 
angled, PCB mount 

51 = push-button (make contact) 





K2 = 6-way pinheader (see text) 
Case: e.g. Bopla E430 
Diskette, order code 996007-1 
PCB, order code 990018-1 
tographs. 
Apart from the construction of the 
prototyping board, next month's instal- 
ment will also deal with programming 
the SX controllers. 
(900181) 
3 Figure 3. SXPRO user interface. 











TEST & MEASUREMENT 


circuit testing with a 
sawtooth 


audio measurements in theory 
and practice 








Many experts in the 
field query the use of 
sinewave signals to test 

amplifiers and other 

audio gear. Although a 

rectangular signal is in 

principle suitable for 
many measurements, 
the sawtooth is 
believed by many to be 
Ж a much better test sig- 
y nal. The combination of 
ef this test signal and an 
oscilloscope should 
enable you to give an 
expert opinion about 
audio equipment per- 











formance. 
РРА А 

Specification 

а Waveform: inverted sawtooth 
Frequencies: 100 Hz; 315 Hz; 1 kHz, 3.15 kHz, 10 kHz, 31.5 kHz 
Rise time <1% of period 
Linearity error «196 
Output voltage: max. 3.5-4 V. 
Sync pulse: positive, max. 4 V... 
Power supply: 12 V approx 1.3 W. 
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When it comes to testing audio equip- 
ment with the aid of a sinewave signal, 
you first require a generator with very 
low distortion. Unfortunately, most 
function generators have a distortion 
between 1 and 3%, which makes them 
unsuitable for this particular applica- 
tion. AF generators of the Wien bridge 
type are to be preferred here because 
of their much better specification (dis- 
tortion typically 0.01%). And yet, this 
distortion level may well be much 
higher than that of the equipment 
under test. What's more, measuring 
distortion and frequency response 
often equates to lots of individual mea- 
surements. Thing become even more 
complicated when you want to deter- 
mine the dynamic range or overall sta- 
bility of an amplifier under test. A sim- 
ple sinewave signal, clean as it may be, 
is simply not suitable for that purpose. 
Likewise, judging the ‘sonic quality’ of, 
say, a power amplifier, is almost impos- 
sible with just a sinewave signal. 

А pure sin-wave has a crest factor of 

2 or about 1.41. The crest factor is the 
ratio of the peak value to the effective 
value. However, with music signals, or 
noise (percussion), this value can easily 
rise to 10 or higher. Consequently, an 
amplifier that performs very well 
under sinewave testing conditions may 
produce mediocre results when music 
or speech signals are applied. 

This is due to the fact that a high- 
performance amplifier should be able 
to handle very fast signal rise times 
(often in the из range) and still supply 
a clean output signal. 

For music reproduction a frequency 
that just about covers the audible 
range (upper limit 16-20 kHz) is obvi- 
ously too narrow. Good amplifiers 
these days go up to about 100 kHz, 
provided the slew rate is adequate. 
Again, these qualities are almost 
impossible to measure with just a 
sinewave. 

Consequently, rectangular test sig- 
nals are often used to put audio ampli- 
fiers through their paces, and subject 
them to some pretty gruelling tests. In 
practice, the response of an amplifier to 
rectangular signals says a lot about its 
sonic qualities. An advantage of the rec- 
tangular wave over the sinewave is its 
higher harmonics content. Conse- 
quently, you can do tests at the funda- 
mental frequency of the rectangle sig- 
nal as well as at much higher frequen- 
cies. It should be noted, however, that 
besides the fundamental frequency a 
rectangular wave contains only odd- 
numbered harmonics (3, 5%, 7^, etc.). 
So, a sawtooth signal would be even 
better. In principle, the sawtooth con- 
tains all harmonic frequencies (21, 3s, 
45,5, etc.), again in addition to the fun- 
damental frequency, so that the com- 
plete spectrum is always available. 
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flat. After all, irregularities in the fre- 
quency response are also easily noticed 
if you use a sawtooth test signal. As 
shown in Figure 3, the effect is easily 
demonstrated on a tone control section 
when using a sawtooth test signal with 
a not too high frequency. If an ampli- 
=) ) fier or any other audio circuit has a 

(hidden) bass boost, the falling edge of 
the signal is slightly curved upwards 
(dashed line marked ‘a’). If the low-fre- 
quency amplification is reduced, the 
falling edge 'droops' (b). If, by contrast, 
the equipment attenuates high fre- 
quencies, the upper part of the edge 
will be less steep, and the ‘front’ part of 
the signal becomes slightly curved 
(dotted line ‘c’). Similarly, unwanted 
high-boost is indicated by this part 
~ being pulled up. 

With a little practice, this measuring 
method can provide many interesting 
viewpoints concerning the functioning 
of amplifiers, filters and similar circuits. 
The sawtooth is also useful for those of 
S а: you interested in testing and ‘grading’ 
cassette decks and other tape record- 
ge ing machines. For example, recording 
and playing back the 3.15-kHz test sig- 
nal will provide lots of information on 
the optimum ‘bias’ level (pre-magneti- 
sation) for a particular tape brand. 

Another example is the compensa- 
tion adjustment on a typical 10:1 oscil- 
loscope probe — here, too, а sawtooth 
test signal results in easier and more 
accurate calibration than when the 


Е зу the frequency response is reasonably 
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Figure 4. Circuit dia 
simple sawtooth genera: 


BETTER NEGATIVE 
THAN POSITIVE 


Unfortunately, the ‘regular’ (positive) 
sawtooth as supplied by many func- 
tion generators is still not ideal when it 
comes to testing a wide range of audio $ 


equipment. One period of such а posi- Por. P CE poe eic 


tive sawtooth signal consists of a 
slowly rising slope followed by a sharp 
falling edge. For our specific purpose, 
however, the inverted form, a ‘nega- 
tive’ sawtooth, is better suited. Its 
shape is shown in Figure 1. Each 
period starts with a sharp rise, fol- 
lowed by a slow and gradual down- 
ward slope. 

The main advantage of this wave- 
form is that its fast edge will disclose 
any instability of the equipment under 
test. The oscilloscope picture in Fig- 
"ure 2 shows the output signal of an 
amplifier with insufficient compensa- 
tion for inductive loads. The tendency 
to oscillate is clearly visible. 

Using a sawtooth test signal, only 
the best amplifiers will produce a faith- 
ful copy of the input signal, provided 
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Figure 5. PCB design. 


flaky square wave from the oscillo- 
scope itself is used. 

Interesting and sometimes surpri 
ing facts may also be learned by first 
examining and comparing the output 
signal of an amplifier connected to a 
dummy load (i.e., a pure resistance), 
and then connect the output to a real- 
life load, that is, a loudspeaker. The 
results will clearly indicate why the 
combination (amplifier and loud- 
speaker) may not achieve a certain 
sonic quality, while there is nothing 
ostensibly wrong with the perfor- 
mance of the individual units. 

An obvious requirement with all 
tests is that the equipment under 
examination is not overdriven. On the 
oscilloscope, overdriving is indicated 
by rounded signal tops (‘clipping’), just 
as with any other waveform. The saw- 
tooth waveform is then transformed in 
à trapezoid voltage, and everything 
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mentioned so far is then subject to 
more than one serious limitation. 

The desired waveform called ‘nega- 
tive sawtooth' may, of course, be 
obtained from any generator with a 
positive sawtooth output, simply by 
inverting the signal. However, doing so 
may cause problems with the signal 
linearity and rise time. In general, it 
will be better to use a purpose 
designed generator and such an 
instrument is described here. 


А SIMPLE SAWTOOTH 
GENERATOR 
Although a negative sawtooth is emi- 
nently suited as a test signal, this par- 
ticular waveform is rarely found on 
commercial function generators and 
similar instruments. The simple gener- 
ator described here requires only a 
handful of commonly available parts, 
yet guarantees excellent performance. 
Asshown in Figure 4, the generator 
proper is built from discrete parts only, 





COMPONENTS LIST 


Resistors: 
R1 = 6k08 
R2,R4,R6 = 2002 
R3,R5,R7 = 4kQ7 





R10,R13 = 10k. 

R11 = ЗКОЗ 

R12 = 1kQ 

R14,R15 = 100k2 

гког 

1К047 1% metal film 

2370 1% metal film 

P1,P3,P5 = 10kQ preset 

P2,P4,P6 = 5КО preset 

P7 = 100kQ preset 

P8 = 4kQ7 potentiometer, logarith- 
mic 





Capacitors: 





pF 
C6,C7,C9,11 = 100nF 
ТИЕ 25V radial 
2204F 16V radial 
470uF 25V radial 
C14 = 104F 16V radial 





Semiconductors: 

Di = 1N4148 
02,04,05 = 1N4001 
D3 = low-current LED 
ті: BC550C 
T2,T3,T4 = BSX20 
1С1 = LM385LP-2.5 
162 = LM317T 








Miscellaneous: 

51 = rotary switch, 2 poles, 6 posi- 
tions, PCB mount 

= BNC socket, chassis mount 





КЗ = 2-way PCB terminal block, 
raster 5mm 

PCB, order code 990032-1 (see. 
Readers Services page). 








including transistors. Together with 
voltage reference element ICI, transis- 
tor Т1 acts as a constant-current source. 
Depending on the frequency range 
selected with switch S1, one of the 
potentiometer-resistor combinations 
causes a certain constant current to be 
generated in the emitter line of T1. This 
current is used to charge capacitors C1, 
C2and C3. Each of these is responsible 
for two frequency ranges. Once the 
voltage across the capacitor reaches the 
turn-on level of T2, this transistor starts 
to conduct, the collector current gener- 
ating a ‘dip’ at current limiter resistor 
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tic capture, ULTIboard PCB design and 
ULTIroute GXR autorouter. Both Windows 95 and DOS versions are included in the. 
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Schematic Capture Design Тоо! 


Direct netlist link to BoardMaker2 
Forward annotation with part values 

Full undo/redo facility (50 operations) 
Single-sheet, multi-paged and hierarchical designs 
Smooth scrolling 

Intelligent wires (automatic junctions) 
Dynamic connectivity information 
Automatic on-line. annotation 

Integrated on-the-fly library editor 

Context sensitive editing 

Extensive component-based power control 
Back annotation from BoardMaker2 
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Tsien (UK) Limited 
Aylesby House 
Wenny Road, Chatteris 
Cambridge, PE16 6UT 
Tel 01354 695959 
Fax 01354 695957 
E-mail Sales@tsien.demon.co.uk 





PCB and schematic drafting 

Easy and intuitive to use 

90, 45 and curved track corners | 

"Ground plane fill | 
BoardMaker2 - Advanced level | 
* All the features of ВоагаМакегі 
* Full netlist support- BoardCapture, €395 
* Full Design Rule Checking 

both mechanical and electrical 
• Component renumber with back annotation 
* Report generator- Database ASCII, BOM 


ВоагаМакегї - Entry level 
Surface mount and metric support £95 
Copper highlight and clearance checking 
OrCad, Schema, Tango, CadStar | 
Тор down modification from the schematic 
Thermal power plane support with full DRC 


101 Router 


Gridless re-entrant autorouter 


* Simultaneous multi-layer routing 

* SMD and analogue support 

* Full interrupt, resume, pan 
and zoom while routing 






Output drivers - Included as standard 


* Printers - 9 & 24 pin Dot matrix, 
HPLaserjet and PostScript 
+ Penplotters - HP, Graphtec & Houston 
+ Photoplotters - All Gerber 3X00 and 4X00 
* Excellon NC Drill and Annotated 
drill drawings (BM2) 
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Harmonics 


Harmonics are oscillations of a periodic quantity, present 
ina complex signal, having a frequency that is an integral 
multiple of the fundamental frequency. A sinewave signal 
should be as pure as possible, which means that it should 
have as few as possible harmonics. If harmonics are pre- 
sent, they should have the lowest possible level (small 
distortion). The actual number of harmonics associated 
with a sinewave, and in particular their level, is strongly 
dependent on the elementary design of the generator, as 
well as on components used, and is difficult to predict. 
Ву contrast, the waveform supplied by rectangular-wave 
and sawtooth generators is accurately determined by the 
number of harmonics, at least the lower-order ones, and 
the harmonic levels may be calculated approximately. As 
а rule of thumb, the discrete level of a harmonic is the 
reciprocal of the number of harmonics, multiplied by the 
level of the fundamental signal. In an equation, 


V. = (tín) x Ve 


where 

У, = level of harmonic. 

n = number of harmonic (2, 3, 4, ...) 
level of fundamental signal 





For example, assuming you have a available a 1-kHz sig- 
nal with a level of 3 V, the level of the 4= harmonic equals 


У, = (1/4) x3-0.75V 
Expressed in decibels (dB) this equates to 


20 109 (3/0.75) = 12 dB 
below the level of the fundamental frequency. 





R8. Via capacitor C4 this dip arrives at 
transistor T3, causes it to block, so that 
its collector and the base of T2 will be 
pulled to a high potential. This potential 
change causes T2 to conduct abruptly, 
allowing the selected capacitor to be 
rapidly discharged. 

The sawtooth generator employs an 
old faithful: the BSX20 transistor, a fast 
switching device which has been with 
us for more than 25 years. General- 
purpose AF transistors are used in the 
constant-current source and the syn- 
chronisation driver stage. Thanks to 
the above mentioned feedback, the 
sawtooth is characterised by extremely 
short rise times. 

Diode DI lifts the emitter potential 
of T3 by a constant level above ground, 
enabling the base to become more neg- 
ative than the emitter. In this way, the 
transistor can be switched off rapidly 
and completely. For proper functioning 
of the circuit it is necessary to have a 
defined potential at the collector of T3. 
Preset potentiometer P7 allows this 
potential to be adjusted, independent 
of the current gain of T3. 

By way of decoupling resistors R10, 
the sawtooth voltage at the emitter of 
T2 is fed to emitter follower T4. The 
output voltage is taken from the wiper 
of potentiometer R8 in the emitter line. 
Via C8, the output signal arrives dc- 
free at output socket Kl. To enable 
small output voltage levels to be set 
with sufficient accuracy, pot P8 should 
be a logarithmic type. 

The feedback pulse supplied by T3 
is fed to sync output socket K2 by way 


of another emitter follower, T5. The 
sync signal appears at the same time as 
the rising edge of the sawtooth, and is 
useful to keep an oscilloscope trig- 
gered. 

The mains power supply is a con- 
ventional design. Because of the low 
current drain, a small (single-winding) 
transformer is sufficient, together with 
a single-phase rectifier and а fairly 
large smoothing capacitor, C10, for rip- 
ple suppression. Alternatively, the 
transformer and rectifier may be 
replaced by a low-power mains adap- 
tor (cheaper and safer). 

Because the stability and purity of 
the supply voltage affect the quality of 
the output voltage, the voltage regula- 
tor section is a bit more extensive than 
usual The stabilising element, an 
LM317, is set to supply an output volt- 
age of 9 V by means of R17 and R18. 
The Adj(ust) input of the LM317 has an 
additional decoupling capacitor, C12. 
The resulting output voltage is cleaner 
and much more stable than would be 
possible when using, say, a 7809 fixed- 
voltage regulator. The LM317 has to be 
fitted with a small heatsink. 

Without LED D3, the circuit draws 
about 3.5 mA. Include the LED and the 
current still remains low at about 
13.5 mA. Because the generator can 
work off a 5-V supply without major 
modifications to the circuit, battery- 
powering using a 9-V PP3 block is a 
feasible option. Resistors R17 and R18 
then have to be changed accordingly. 
Also, because the indicated frequencies 
are roughly doubled at a supply volt- 














age of 5 V, resistors R2-R6 have to be 
suitably modified (i.e., their value has 
to be increased). 


CONSTRUCTION AND 
ADJUSTMENT 

To keep unwanted signals out of the 
circuit, the generator is best fitted in a 
metal enclosure with (approximate) 
dimensions 150х60х100 mm. 

Building up the circuit board 
shown in Figure 5 should not present 
problems, we reckon, because only a 
few common parts are involved. How- 
ever, do make sure you fit the polar- 
ized components the right way 
around; these include the electrolytic 
capacitors, diodes and transistors in 
TOIS case (emitter marked Бу a small 
locating tab). The circuit is powered by 
a small mains adapter capable of sup- 
plying at least 12 V d.c. 

Having switched on the circuit, the 
first thing to do is check the presence 
of the reference and supply voltages. 
Next, P7 is adjusted to give a collector 
voltage of between 4.3 V and 4.5 V on 
T3. This is an important adjustment 
because it determines to a large extent 
the frequency calibration, output sig- 
nal level and the total functioning of 
the generator. 

Next, adjust P1-P6 to give the 
desired frequencies, using a frequency 
meter connected to output K1. Preset 
P7 should not be adjusted again at this 
stage because all frequency settings 
depend on it. 
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Memory change-over tip 
Dear Editor — with reference 
to L. Lemmens' useful tip (005, 
раде 57, December 1998), | 
wonder if you've noticed you 
can do the same thing using 
+/- in, say, BASIC: 

А=А+В 


=] 
You can extend the idea to 
swap strings: 
AS=AS+BS 
BS=LEFTS (AS, LEN(AS—LEN 
(BS)) 
AS=RIGHTS (AS, LEN(AS)—L 
EN(BS)) 
Danny Langton, by email 


Elektor Electronics — 
Contents 

Dear Editor — as one of your 
long term subscription readers 
| feel it is about time to air 
some of my views concerning 
the type of projects currently 
being featured in the magazine. 
Firstly then, the complaint. It 
may well not surprise you to 
learn that | think you are pro- 
ducing far too many projects 
for, and features on, comput- 
ers. Most of the projects have 
rather limited use an appeal to 
the average reader, how many 
of your readers who own a 
computer actually use their 
machine to perform tasks more 
technical than a word proces- 
sor, a game player or to surf 





We can only answer questions or remarks of general interest to our readers, con- 
cerning projects not older than two years and published in Elektor Electronics. 
In view of the amount of post received, it is not possible to answer all letters, 
and we are unable to respond to individual wishes and requests for mod- 
ifications to, or additional information about, Elektor Electronics projects. | 





the net(?) — and oh yes, we 
must not forget using a com- 
puter to reproduce some very 
awful holiday photographs in 
an equally awful digital form. 
Perhaps some help in actually 
learning how to operate and get 
the best of the average PC 
would be in order, particularly 
in the case of some of your 
more mature readers. As a 
Windows 95/Coraldraw 8 oper- 
ator (take the word ‘operator’ 
with a pinch of salt, please) | 
think | am on the rung below 
the one listed as ‘illiterate’. 
Now to some suggestions for 
future projects: 

A stereo PA slave amplifier with 
the basic spec of 200/300 W 
rms into 8R, using easily 
obtainable FET output transis- 
tors (BUZ series), simple 
rugged design (similar to your 
advertiser's BK Electronics" 
products), a volume control, 
soft start. LS protection and an 
LED output meter calibrated in 
watts — this last feature would 
make a good stand-alone pro- 
ject as | can't remember the 
last time an audio output meter 
was featured. If you decide to 
do the meter project it should 
be versatile to show outputs 
from say 100 to 400 or 
500 watts (there are a lot of 
very high power amps out 
there these days). 

A four channel lighting con- 
troller for DJ's featuring a user 


A 


controllable and auto display 
with channel repeater LEDs on 
the front panel. | think I'm talk- 
ing a microcontroller circuit 
here with audio connections as 
it should be bass beat clocked 
via an internal microphone. 

A sound clocked stepper motor 
controller for use in disco light- 
ing effects. There are two pos- 
sibilities here, one a simple 
version stepping the motor to 
the sound beat, and secondly 
а version controlled by an inex- 
pensive microcontroller, again 
sound clocked. This type of cir- 
cuit could be used for colour 
and gobo lighting effects. 


My final comments concern the 
components used in projects. 
There is still a tendency to use 
ICs that are difficult to source 
in the UK unless one knows 
where to look. It is all very well 
to name the component man- 
ufacturer but it would be very 
much better to name a UK 
stockist. For example, | was 
recently looking for a Phillips 
(sic, Ed.) IC, the heart of one 
of your recent projects and not 
one of the six Phillips franchise 
holders that | spoke to could 
supply the part — that is 
unless | was prepared to order 
100 off and wait six weeks for 
delivery, and then only two of 
them could offer that! Capaci- 
tors are the other problem. Nor- 
mally in the parts listing you 
only state the type of capacitor 
to use for critical parts of the 
circuit, but what about the less 
critical parts, should they be 
polyester, polycarb, MKT, 
ceramic or what? | think it 
would also be a good idea to 
state the ripple value of high 
value electrolytic capacitors, as 
this would aid the selection of 
the correct capacitor for the 
circuit. 


| hope that these observations 
and suggestions will be regard- 
ed as constructive and | look 
forward to seeing the results in 
future editions of the best prac- 


Elektor Electronics 


tical electronics mag on the 
market. 
David Jones 


This rather long letter is repro- 
duced unabridged here 
because it contains valuable 
points for discussion. 
Regarding the number of com- 
puter-related items, we can 
only say that the content of a 
magazine which attempts to be 
in the forefront of technology 
has to be an accurate reflec- 
tion of readers' interests and 
their ways of dealing with the 
subject at hand: modern elec- 
tronics. Our latest Readership 
Survey indicates that the 
majority of readers find the bal- 
ance between computer and 
non-computer-related projects 
just right. With this in mind, we 
strive to keep the amount of 
computer stuff in each тада- 
zine within reason, although 
many of our younger readers 
are clamouring out for more. 
As you may have noticed, our 
computer articles are always 
related to electronics in the 
widest sense of the word, and 
nearly always about hardware 
and software you will not eas- 
ily find in the highstreet com- 
puter shop. 

Suggestions for future projects 
are always welcome and yours 
have been copied to our design 
department. А high-vower 
audio amp, — well your wish 
is our command as you can 
see from the Titan 2000 article 
of which the second part is 
included in this very issue. 
Some of the components used 
in our projects are, admitted- 
ly. rather special. However, 
mentioning one UK supplier 
would provoke letters from half 
a dozen others claiming to 
have supplies also, and always 
after publication of the relevant 
article! Two of our advertisers, 
C-I Electronics and Stippler 
Elektronik, supply kits for many 
of our projects, as well as 'dif- 
ficult to source’ individual com- 
ponents. Arguably, their exact 
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function is to buy the 100 
components you mention from, 
say, Philips Semiconductors 
(not ‘Phillips’), and then sell 
them to you. You may objectto 
this, but itis the simple and 
whole purpose of retail busi- 
ness: buy in volume quantities, 
Sell as one-off. Stippler Elek- 
tronik have a UK outlet also: 
Viewcom Electronics, so if you 
prefer to Buy British that is the 
way to go. C-I Electronics are 
fully set up to deal with credit 
card payment, advertise and 
correspond in English, so with 
them too borders are virtually 
non-existent (within the EU). 
By the way, you do not mention 
the type number of the IC you 
were after — we may have 
been able to help you with 
pointers in the right direction. 
Capacitors, then. Our design 
department advises that where 
no particular make, style or 


DC-DC 

Step-Up Converter 
January 1999, 980073 
Electrolytic capacitors C4 and 
C9 are shown with the wrong 
polarity in the circuit diagram, 


dielectric material is men- 
tioned, the part is indeed so 
uncritical that any one the 
types you mention will work 
without problems. In case of 


doubt, guidance may be 
obtained from the photographs 
included in the article, or sim- 
ply ask us! 


Tachometer — inductive 
pick-up? 

Dear Editor — your article cov- 
ering а DIY tachometer (E/ek- 
tor Electronics October 1998) 
states that ignition pulses are 
picked up inductively. | think 
this is misleading. To be able 
to generate a voltage induc- 
tively, a changing magnetic 
field has to be sent through the 
inductor. There is no such field. 
The magnetic field caused by 
the ignition current does not 
pass through the coil but 


appears at a right angle from it. 
So in fact we are looking at 
Capacitive coupling at the ‘hot’ 
side of the coil. 

K. Williams 


If we doze off from time to 
time, there's always someone 
to prod us awake! Of course 
you are right. Qur apologies for 
this slip of the pen. 


PC-Controlled light Dim- 
mer — watt's up? 

Dear Editor — | was delighted 
to see the PC-controlled 32- 
Channel light dimmer in the 
December 1998 magazine. 
With some surprise | noticed 
that the maximum power per 
channel is only 275 watts. As 
far as | know, the smallest the- 
atre spotlight weighs in at 
500 watt. Are you aware of any 
opto-triacs for higher power, or 


is there another way to 
increase the power in each 
channel? 

К. Verstraeten 


The problem is not caused by 
the opto-triacs, because with 
sufficient cooling these are 
capable of passing up to 8 А 
(approx. 1900 W). However, 
suppressor choke L1 has а 
highest rating of 10 A, and this 
value is also the safe limit for 
the PCB tracks and the PCB 
terminal block. The 500-watt 
lamps you mention may be 
controlled by adding not more 
than four opto-triacs per PCB, 
and increasing the fuse ratings 
to 2.5 А (slow). 

To still be able to use 32 chan- 
nels, simply use more PCBs (in 
this case, eight), connected in 
parallel to RS232 port on your 
computer. 





Figure 1. The relevant PCB lay- 
out is all right. 


Portable 
Sound-Pressure Meter 
January 1998, 970085 





Switchboard allows PRIVATE READERS of Elektor Electronics one 
FREE advertisement of up to 106 characters, including spaces, com- 


mas, numerals, etc., per month. The advertisement MUST relate to | 


electronics, and it MUST INCLUDE a private telephone number ог 
name and address; post office boxes are NOT acceptable. 
Elektor Electronics (Publishing) can not accept responsibility for any 


correspondence or transaction as a result of a free advertisement or 
of any inaccuracy in the text of such an advertisement. 
Advertisements will be placed in the order in which they are 
received. Elektor Electronics (Publishing) reserve the right to refuse 
advertisements without giving reasons or without returning them. 





For Sale Tektronix 7403N 50 MHz 
oscilloscope with 7A18 dual-trace 
amplifier and 7850 timebase. 9.76 x. 
12.2 cm display. G.W.O. Original 
manuals. £250. Kevin Walsh 
(01703) 454586 (Hants). 


Elektor Electronics 


Wanted Speedwire terminals to fin- 
ish degree college project. Need up 
to 1000, will pay for any costs. 
Phone Brendon Shaw on (1255) 
24100 or email 
b.shaw@blinternet.com 


3/99 


The text alongside Figure 5 
should be changed to read: 
Measure the potential Uper;, 
across pins 4 and 7 of IC2 and 
then connect а voltmeter 
across pins 4 and 7 of IC3. 


Tachometer 

October 1998, 980077 

In the parts list and the circuit 
diagram, the value of R1 
should be corrected to read 
2.2 KQ. 


SWITCHBOARD 


For Sale Tektronix ‘scope, 100 
MHz, display readout etc., £250. 
Julian Nolan (0181) 848 6516 (w); 
(01442) 891 294 (n). 


Wanted FM tuner as featured in 
Elektor, March-July 1992. Must be 
working. Phone T. Bann (01925) 
629767. 


Wanted Pen pals and circuit dia- 
gram ar kit of FM transmitter range 
1 km to 5 km. G. Pradeep, Thriveni 
Kalarcode, Alappuzha – 688003, 
India. 


Wanted Computer AMC-100, want 
'entrails'. Operating system is CP/N, 
пої DOS. Juhani Heino, Voikkaantie 
10, 45910 Voikkaa, Finland. 
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For Sale 45 PSU PCBs, 40W, VP 
240 МАС, O/P +5V (x2), +12V, 
—12V, at up to 4A. All working, £5 
each o.n.o. Tel. Paul Entwistle 
(01942) 706769. 


Recenlly discovered, а Leak 30 
Amplifier. Would enjoy communicat- 
ing with someone knowledgeable 
about this very rare (in the USA) 
unit. Please email Joseph Kelly on 
techsvs@ahc.sbceo.k112.ca.us 


Solution 


Technical Recruitment Specialists 


ATE Test Design Engineers 
Various £22K to £27K + Benefits 


Several privately owned companies who are involved in the design and development of 
telecomms equipment such as, video conferencing, voice mail and other comms interac- 
tive products are now looking th recruit experienced ATE TesUDesign engineers who 
have solid development and test support experience. You should have good experie 
with some of the following: C, C+, HP Basic, HPVEE and UNIX. All these companies 
encourage all engineers to be actively involved with product design and development of 
their products therefore it is paramount that you can work and interact with other engi- 
neers. 


RF Microwave Test Engineers 
Various upto to #25К 


We have a number of clients who are looking to recruit RF / Microwave test engineers 
who have at least 1 years experience to work in testand development of RF products for 
telecomms and other comms related products such as cellular phones, base station equip- 
ment and network products. You will need previous experience of test to component 
level up to 20GHz using spectrum analysers, oscilloscopes, meters etc. Other useful 

s would include, circuit design skills, test Skills in the VHF, UHF, LF and MHz 
ranges and project management. 


System Test Engineers 


Various £ Excellent 
Ifyou have an interest in telecommünications and аге keen to develop a broad under- 
standing of cellular communications we have a number of clients offering the ideal op- 
portunity. Your role will be to verify the functionality and performance of all aspects of 
the software, hardware and firmware components of GSM products prior to their release 
to GSM network operators. Ideal candidates will have a good degree in Electrical/E! 
ineering or Telecommtinications related subject ог а HND with at least two 

work experience, knowledge of Software/Hardware verification or development 

testing and RF principles are desireable but not essential. 


ASIC Consultancy 
Cambs to £40000 


VHDL, Verilog, synopsys, Cadonce, are you familiar with these tools and languages? 
Have you got a good academic background? 

Ifthe answerto the above is yes, then you could have a choice of attractive options in the 
Cambridge area. The top technical Consultancies currently have exciting projects 
underway and need your skills. In addition to the excellent working environments you 
will also receive some of the best financial rewards available, in addition to being able to 
puta high profile company name on your CV which will undoubtedly “open doors" for 
you in the future, guaranteeing a superb career, 


High Speed Digital Designers 
South Coast to £35000 


‘Two companies involved in PC and telecommunications applications require several 
digital hardware design engineers to undertake design utilising high end microproces- 
sors including Pentium, PowerPC and a range of specialised DSP processors (primarily 
Motorola), Both companies are located within easy commuting distance of the south 
coast (Portsmouth, Southampton, Bournemouth), In retum for your experienc 

fications you will receive a good salary and the opportunity to work on proj " 
an excellent level of technology ensuring you stay up to date with your technical skills 


|-• Senior Digital / FPGA Designer 
Bucks 

Leading edge company requires a competent hardware ei 
FPGA design 15 to work within a team of similarly talented engineers. You will be 
the second in command where you will be charged with leading and influencing a new 
product design, together with mentoring more junior team members. 

This isa challenging role in a highly stimulating environment where your future will be 
rewarded not only in terms of probably the best salary package available, but also in 
terms of working in forward thinking company with an excellent reputation where your 
design skills will be recognised. 


to £45000 + benefits 


eer with strong digital and 


ASIC / VLSI Designers 
M3 / M4 Corridor to £40000 


‘There is currently an Extremely large demands for engineers with ASIC / VLSI deign 
skills and companies are prepared to offer excellent salaries to entice you away from 


» 


your current position. 
If you are currently working in this field, no matter what application area, there are 
companies wishing to talk to you. Positions exist in a range of market areas including 
mobile communications, tele / datacommunications, multimedia and broadcast. 

There has never been a better time to move!! 


RF Design Engineers 
Cambs, M3 & M4 £ Superb 


The current Telecommunications market is providing excellent opportunities for RF de- 
sign Engineers at all levels. Due to the demand for experienced design engineers we 
currently have over twenty positions covering various technologies and of course loca- 
tions. In short the requirements are for RF design engineers with hands-on experience of 
Receivers, Transmitters, Synthesisers, LNA’s and Filters. Frequency ranges are typical 
ofthe telecoms market usually to 2GHz. Technology areas of interest are CDMA, GSM 
and PCN in either a mobile phones or base stations. Other relevant product area's in- 
clude modem design and digital radio. You should be well versed in CAD/CAE tools 
such as HP EEsof, Touchstone and PSPICE to name a few 

Salary levels on offer depend on experience gained but for engineers with 1 
30K and 3 years + £30-45K 


years Е 


RF Design Englneers 
Herts/Cambs £18k to 45k 
Very well respected company involved in the design and development of many of to- 
day's high tech communications products is looking to recruit RF engineers who have an 
excellent track record in the design of innovative Radio/Mobile communications prod- 
si good degree coupled with solid experience of GSM, PMR, CDMA, 
i ixers, Synthesisers to 1.8GH2. You should also have 
a good experience o! 


Young Hardware Engineer 
urrey с#22000 


You only need one years experience to join this company who are one of the leaders in 
the field of broadcast Imaging and graphics systems. You will be designing high-speed 
digital circuits making extensive use of programmable logic techniques, particularly 
Altera MAX for digital video and УМЕ, PCI and 1$А bus interfacing. This company is 
Keen to recruit a young engineer who can grow with the company and benefit from the 
excellent guidance and training that will be provided, ensuring your success in the fu- 
ture. 


• Hardware Engineer Pro Audio 
[Cambs to £30000 

Asa world leader in professional digital audio equipment this company’s range of A/D 
and D/A converters and signal processors is chosen by many of the leading studios around 
the world. They require digital/anslogue hardware engineer with several years experi- 
ence ina similar field ideally digital audio applications, data conversion, DSP (56390), 
embedded systems, FPGAs and high quality analogue audio design. In addition сот- 
mercial awareness and project management Skills would be useful. 





• Digital / Analogue Design Motor Sport Industry 

urrey to £30000 
With a philosophy of producing the best possible control systems for high performance 
Cars this company has Over 100 people Including some leading experts in the automo- 
tive field. An additional person is required to undertake a mixture of digital and ana- 


all 
is essential. In addition to excellent basic 
salaries a comprehensive bonus and benefits package is offered. 


* Test Development Engineer 


erts £Excellent+ Benefits 

А major player in the Electronics Industry are looking to recruit a Test Development 
Engineer. Your key responsibility will be to design, develop and commission special 
manual and automatic test systems that employ both proprietary and purpose built equip- 
ment, project management of intemal/ external subcontractors and to undertake the re- 
view of product designs prior to release to ensure the necessary test facilities. The ideal 
candidate will have a relevant degree and at least 18 months experience in a similar 
postion, good technical knowledge of C / C++ based programs and knowledge of elec- 
tronic systems and sub assemblies. 


Contact Steve Davis, Solution , The Tower 

House, High Street, Aylesbury, Bucks, HP20 150 

Tel: 01296 336036 Fax: 01296 336037 
Email: steve @ soltech.co.uk 
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Soon the whole world will be on 7 
Spicycles! 








Jump onto the future today - tomorrow's electronic 
engineering CAD from the lead author of SpiceAge. 
* Schematic editing - publication quality images 
e Analogue + mixed mode digital simulation with 
extended SPICE-like functions 
e Upgrade path to extensive range of drawing 
tools each with high definition visuals 
• TrueType fonts 
e Васк annotation of components from simulator 
e Simulate directly from your drawings for the 
ultimate in de: checking 
e Import & reverse engineer SPICE net lists 
• Library includes electronic + mechanical 
engineering behavioural devices 
* Upgrade path from Geswin (existing customers) 
e  12- months maintenance included (limited 
introductory offer) 
Please contact Charles Clarke at Those Engineers 
Ltd, 31 Birkbeck Road, LONDON NW7 АВР. 
Tel +44 (0) 181 906 0155 
e TM FAX +44 (0) 181 906 0960 
S. [ e-mail Those Engineers @ сотризегуе. сот 
p g сус е међ hitp:/Awww.spiceage.com 
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NEED PERSONNEL? 


According to the latest 
research, almost sixty-five per 
cent of readers of Elektor 
Electronics are professionals — 
working in the electronics, 
computer, electrical and asso- 
ciated industries or in the 
Armed Forces, in the United 
Kingdom or abroad. So, starting 
with this issue, we are pub- 
lishing a recruitment section. 
If you wish to place an adver- 
tisement for electronics, elec- 
trical,software, computer, or 
telecomms personnel, then con- 
tact the Elektor Electronics 
advertising office at 
3, Crescent Terrace 
Cheltenham GL50 3PE 
Telephone 01242 510 760 

- Fax 01242 226 626 
e-mail: bernardhubbard@msn.com 


| | 


IF AN ADVERT 
IS WRONG, 
WHO PUTS 

IT RIGHT? 


We do. 











The Advertising Standards Authority ensures 
advertisements meet with the strict Code of Advertising 






Practice. So if you question an advertiser, they have 






to answer to us. 






To find out more about the ASA. 






please write to Advertising Standards 






Authority, Dept. X, Brook House. 
‘Torrington Place, London WCIE 7HN. 









ASA 


This space is donated in the interests of high standards In advertisements. 
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Music Engineering 


By Richard Brice 

ISBN 0 7506 39032 

256 pages - illustrated 

Price 19:00 (Paperback) 

Newnes ~ 

Music Engineering isa technical guide to 
electric and electronic music, including 
the essential science, but concentrating 
on practical equipment, techniques and 
circuitry. It covers not only basic record- 
ing techniques and audio effects, and 
microphones, amplifiers and instru- 
ments, but also valve technology, stereo 
and digital audio, sequencers, and 
MIDL It even gives a glance at video 
synchronization and a review of elec- 
tronic music. 

The book lifts the lid on the tech- 
niques and expertise employed in mod- 
ern music over the past few decades. 
Packed with illustrations, it refers also to 
well-known class recordings to describe 
how a particular effect is obtained 
thanks to the ingenuity of the engineer 
as well as the musician. 

The audio CD accompanying the 
book has over 40 tracks which illustrate 
electric and electronic musical instru- 
ments and effects as well as longer 
tracks which demonstrate recording 
and production techniques. 

Music Engineering is of particular in- 
terest to electronics engineers and de- 
signers, sound recording engineers and 
technicians, musicians, and music en- 
thusiasts. 





Industrial Control Handbook 
Third Edition 


By EA Parr 
ISBN 0 7506 3934 2 
896 pages — illustrated 
Price #95-00 (Hardback) 
Newnes 
The Industrial Control Handbook has be- 
come a standard reference work for 
practising engineers — and, unlike many 
reference works, it really gets referred 
to. If you are a maintenance engineer 
trying to solve a problem at 3 a.m., the 
Industrial Control Handbook could save 
you from mental meltdown. Equally, if 
you want to work out practical solutions 
without recourse to advanced mathe- 
matics, this is the book for you. 

Tn the Industrial Control Handbook, 





|Buttersvorth-Heinemann. and Newnes 
[books can be ordered from: 
[Customer Services Department 

| Heinemann Publishers Oxford 

[P O Box 382 

Halley Court, Jordan Hill 

| Oxford Ох? 8RU 

‘Telephone: 01865 314301 

| Fax: 01865 314029 

e-mail: bhmarketing@repp.co.uk 

| 





theoretical structures and mathematics 
are strictly part of the engineer's toolkit 
notan end in themselves. 

As well as being comprehensive, the 
book is also a fascinating compendium 
of engineering wisdom and techniques. 
The third edition includes new chapters 





Books from Elektor Electronics 





on the increasingly important topic of 
industrial safety and the emergent sub- 
ject of mechatroni 

The Industrial Control Handbook is of 
particular value and interest to control 
engineers, technicians, students, and to 
anyone who plans, implements, and/or 
maintains control systems on an indus- 
trial plant. 





The RSGB Guide to ЕМС 
Second Edition 


By Robin Page Jones, G3JWT 
ISBN 0 872 309 488 





208 pages - illustrated 
Price £1875 (Paperback) 
Newnes 


Achieving electromagnetic compatibility 
(EMC) with the increasing number of 
electronic devices in surrounding build- 
ings can be a major problem for anyone 
operating radio equipment. 

Formerly entitled The Radio Amateurs 
Guide to ЕМС, this second edition is a 
timely guide that will help you avoid 
EMC problems by practising good radio 
housekeeping, and assist you in the di- 
agnosis and cure of any problems which 
do occur. The underlying causes, as well 
as the remedies, are given so that you 
should be well prepared to tackle any 
problems that may turn up now or in 
the future: 

There is also a considerable amount 
of reference data presented concerning 
suitable filters and braid-breakers. The 
social dimension is not forgotten, and а 
whole chapter is devoted to dealing 
with neighbours. 

Considerable revisions of the text 
have been made in this second edition, 
including coverage of the important 
new EU EMC regulations which are 
now in force, and the impact of comput- 
ers on radio reception. The book will, no 





SUS60.00 Е 
$0540.00 RSGB On Line: www.rsgb.org 


50850.00 Е 
50540.00 


306 Circuits (0 905705 43 2) 50532.00 doubt, continue to be an invaluable ref- 
305 Circuits (0 905705 36 X) SUS30.00 erence, providing sound practical solu- 
304 Circuits (0 905705 34 3) $US26.00 tions for all users of the radio spectrum. 
303 Circuits (0 905705 26 2) SUS22.00 

302 Circuits (0 905705 25 4) $0520.00 ||| pum 
301 Circuits (0 905705 122) 50520.00 || [Radio Society of Great Britain 

Build your own Electronic Test Instruments (0 905705 37 8) SUS32.00 Lambda House 

Build your own AF valve amplifiers (0 905705 39 4) 5053000 || [поне каш 

Build your own high-end audio equipment (0 905705 40 8) SUS30.00 ped E 

Designing Audio Circuits (0 905705 50.5) 50540.00 [ШАО 1626 is | 
Faultfinding in Computers and Digital Circuits (0 905705 60 2) | pestem И | 


(£29.95) 

Handbook for Sound Technicians (0 905705 48 3) (#19-95) 
12С Bus (0905705 47 5) 
Lasers: Theory and Practice (0 905705 52 1) £ 19 
Matchbox Single Board Computer (0 905705 53 X) (#24-95) 
PICs in Practice (0 905705 51 3) 
PC Service & Repair (0 905705 41 6) 
SCSI: The Ins and Ош» (0 905705 44 0) 
Short Course 8051/8032 Microcontrollers 

& Assembler (0 905705 38 6) 
5762 Microcontrollers (0 905705 42 4) 
The CD-ROM System (0905705 46 7) 
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Projection Displays 


By Edward H Strupp and 

Matthew S Brennesholtz 

ISBN 0 471 982539 

418 pages – illustrated 

Price 0 о ` 

Wiley 

To the average person, the cinema pro- 
jector is perhaps the most familiar pro- 
jection display. This type of projector is 
capable of producing a large image 
viewable by a large audience. Other 
common types of film projector are slide 
projectors and viewgraph projecto 
Unfortunately, all film projectors have a 
flaw: they require a film with stored im- 
ages to project. Generating film images 
is time consuming and expensive. 
Today, the emphasis is on time and cost, 
and a more flexible, cost-effective re- 
placement technology is needed. 

As display technology becomes ever 
more sophisticated, demand for projec- 
tion systems is booming. From hi-tech 
entertainment to video conferencing 
and presentations, the applications of 
electronic projection are escalating. Pro- 
jection Displays encompasses projector 
components, subsystems and systems, 
including broad coverage of the relative 
merits of the different technologies 
available, and an outline of the underly- 
ing principles and practical limitations 
in the design of a new display projector. 

This new book from Wiley is of par- 
ticular interest to projection scientists, 
engineers and technicians working in 
the field, as well as managers wishing to 
understand projection displays for the 
purpose of specification and procure- 
ment. 








GSM: Switching Servicing and 
Protocols 

By Jórg Eberspácher and 
Hans-Jórg Vógel 

ISBN 0 471 98278 4 

274 pages - illustrated 

Price #50-00 (Hardback) 





GSM (Global System for Mobile Com- 
munications) is currently used for mo- 
bile telephony in more than 100 coun- 
tries worldwide and its application is 
steadily increasing in different areas. 
This book has an instructive empha- 

sis, focusing on the fundamentals of the 
mobile radio systems, covering the stan- 
dards and protocols extensively. АП con- 


cepts of up-to-date second generation 
mobile communicalion networks are in- 
cluded, from GSM radio transmission 
through international roaming to mo- 
bile data services and network manage- 
ment. A look forward to GSM2+ ser- 
vices and developments is also in- 
cluded. 

The thoroughly introductive text 
will, no doubt, appeal to a wide range of 
readers, especially telecommunication 
engineers, researchers, and developers. 
It is also suitable as a text book for se- 
nior undergraduates and postgraduates 
in this field. 


Power Semiconductor Devices 


By Vitezslav Benda, John Gower, and 
Duncan A Grant 
ISBN 0 471 97644 X 





418 pages — illustrated 
Price #6500 (Hardback) 
Wiley 


Recent advances in robotics, automatic 
n and power conditioning systems 

have prompted research into increas- 
ingly sophisticated power semiconduc- 
tor devices. This cutting-edge text ex- 
plores the design, physical processes, 
and applications performance of cur- 
rent power semiconductor devices. 

The book is intended as a reference 

source for practising engineers on the 





Ново Wiley & Sons Ltd | 


|Baffins Lane 

| Chichester, West Sussex POI9 IUD 
Voice: 01243 770 668. 

Fax: 01243 770 677 
http//wwwowiley.con/ 

e-mail: publicity@wiley.co.uk 





structure, operation and application of 
the full range of power semiconductor 
devices now available. In addition, it is 
designed to be used as a supporting text 
for college courses at senior undergrad- 
uate and masters levels in power elec- 
tronics. The physical models included in 
the book were developed without over- 
complicated mathematics and the limi- 
tations imposed by current technology 
are emphasized. 





Audio Electronics 
Second Edition 





By John Linsley Hood 

ISBN 0 7506 4332 3 

384 pages – illustrated 

Price #25-00 (Paperback) 

Newnes 

Underlying audio techniques and 
equipment is a world of electronics that 
determines the quality of sound. For 
anyone involved in designing, adapting 
and using digital and analogue audio 
equipment, an understanding of the 
electronics leads to far greater control 
over the recorded or reproduced sound. 
The author, one of the leading authori- 
ties in this field, has collected all the 
wisdom of a lifetime in audio, and pre- 
sents it here in a brilliant, wide-ranging 
survey of the field. 

This second edition includes new 
material on the latest developments in 
audio electronics: digital radio and tele- 
vision, Nicam 728, and the latest Dolby 
noise reduction systems. 








J & P Transformer Book 
‘Twelfth Edition 


By Martin ] Heathcote 

07506 1158 8 

pages - illustrated 

Price £110-00 (Hardback) 

Newnes 

The J & P Transformer Book, first pub- 
lished in 1925, is known throughout the 
world as the bible of power transform- 
ers. The twelfth edition is the first revi- 
sion in fifteen years, and a major 
rewrite, offering more up-to-date and 
in-depth coverage than any other com- 
petitor. 

The chapters of the eleventh edition 
have been expanded and restructured. 
New chapters include: transformers as- 
sociated with d.c.; phase-shifting trans- 
formers and quadrature boosters; instal- 
lation of transformers; designing an in- 
stallation. 

The & P Transformer Book is an es- 
sential reference work for engineers 
concerned with the design, installation, 
and maintenance of power transform- 
ers. It is also invaluable as a textbook for 
the architect and system planner, as well 
as for the electrical engineering gradu- 
ate and student. 
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Elektor Electronics 3/99 


of ULTIcap 
iter. Both Windov 
M. Actually you опу pay for the 
manuals, 
capacity ( 
Upgrade to the 
are no further options ог 


natic captur 
95 and ОС 
manua 
| forhobby and s 
ded yc 

thot capacity limits, for Е 68 (incl, VAT). There 
е ULTIboard Studio program is complete! Nel 


SEE ALSO THE REPLYCARD ELSEWHERE 


ULTIboard PCB design and 
versions are include. 

s tin which, beside 

udy and 

can opt (now o 


LN. TRIS 


57h 





ISSUE 





EL lamp driver 
Type IMP803 





high voltage on chip 





EL (electrolumines- 
cent) lamps are used 
primarily for the back- 
ground lighting 
required by liquid- 
crystal display panels 
used in much battery 
operated equipment 
where low current 
drain is a prime 
requirement. The 
IMP803 driver for such lamps contains the req- 
uisite basic circuits: a switch-mode power sup- 
ply using a high-frequency oscillator and a 
high-voltage H-bridge output driver using a 
low-frequency oscillator. It can drive lamps of 
up to ЗО nF (10 in?) to high brightness. 


Regulation 
Control 


IMP803 


Retosc (в) 





Main parameters 


=> Low power: 

= Wide operating voltage range: 

=> 180 V peak-to-peak typical a.c. output voltage 

=> Large output load capability: drives lamps with up to 30 nF capac- 
itance to full brightness 

= Adjustable output lamp frequency for control of lamp colour, lamp 
life, and power consumption 

= Adjustable converter frequency to minimize power consumption 

= Device can be enabled/disabled 

$ Low quiescent current: 

= High-voltage CMOS process 


An IMP. Inc. Application} 


458 


420 ЏА typical input current 
2.0-6.0 V 


20 ПА (disabled) 










250005 11 


Figure 1. Circuit diagram of the 


IMP803 EL lamp driver. 


INTRODUCTION 

Although the IMP803 is intended for 
driving EL lamps of up to 30 nF capac- 
itance to high brightness, it can drive 
lamps with greater capacitance, but not 
to full light output. 

The typical regulated output volt- 
age that is applied to the EL lamp is 
180 Vp-p The device requires few exter- 
nal components as shown in Figure 2: 
asingle inductor, a single catch diode, 
two capacitors, and three resistors. Two 
of these resistors set the frequency for 
two internal oscillators: 

The IMP803 operates over supply 
voltage range of 2.0-6.0 V. A regulated, 
low-power source can supply the low 
quiescent current of the device. The 
inductor may be driven from а higher 
supply voltage in dual supply applica- 
tions. 

n internal circuit shuts down the 
switching regulator when the lamp 
drive voltage reaches 180 V p-p. This 
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conserves power and extends battery 
life. 

The IMP803 can also be operated 
from a single battery when a regulated 
voltage higher than 2.0 V is available. 

The dual supply configuration 
shown in Figure 2 uses the regulated 
voltage to operate the IMP803 while the 
energy for the high-voltage boost comes 
from the battery. The сштеп о run the 
internal logic is typically.420 pA. The cir- 
cuit in Figure 2 can also be used with 
batteries that exceed 65 V as long as Vpo 
does not exceed 6.0 V. 








COMPONENTS 

The function of the external compo- 
nents shown in Figure 2 are described 
below. 

The catch diode is a fast reverse 
recovery type with a reverse bias volt- 
age greater than 100 \ A Type IN4148 
meets these requirements. 

Capacitor С, is a high-voltage type 
that stores the inductive energy trans- 
ferred through the catch diode. Its rec- 
ommended value is 0.01-0.1 uF at a 
voltage rating of 100 V. 

Capacitor Cey is a noise-suppres- 
sion component connected between 
ground and ће К,ос pin. It has a 
recommended value of 0.001 uF 

Resistor Ву, is the frequency setting 
component for the EL lamp oscillator 
Connected between the Ка. 
and Уру, it provides an oscillator fre- 
quency that is inversely proportional 
to its value, that is, when Ка increases, 
the EL lamp frequency decreases along 
with the current drawn by the lamp. 
Lamp colour is also determined by this 
frequency. A resistance value of 2MQ 
results in a lamp frequency of about 
350 Н; value of 1 MQ gives a fre- 
quency of around 700 Hz. When the 
resistor, together with Raw is linked to 
ground instead of to Vpp, the IC is dis- 
abled. 

Resistor Ка connected between 
the Ra... pin and V, sets the fre- 
quency of the switch-mode oscillator. 
The switching frequency is inversely 
proportional to the resistance value, 
dropping as the resistance increase: 

Inductor L, provides the requisite 
voltage by inductive flyback. The inter- 
nal MOSFET switch alternately opens 
and closes the ground connection for 
the inductor at the L, pin. When this 
internal switch opens, the inductor 
potential will forward-bias the catch 
diode and the current will pass 
through the storage capacitor, Ce, 
charging it to a high voltage. The гес. 
ommended type of inductor is a 
Murata LQH4N561K04, which has а 
d.c. resistance of 14.5 О and an induc- 
tance of about 500 uH. 

Lower value inductors are pre- 
ferred to prevent saturation. As the 
value of the inductor rises (and the 
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Regulated Voltage 
(2.0 V to 6.0 V) 









vu Пі 
+ 
отта 4 LO 


* see text 








Battery 
Voltage 


series d.c. resistance of the inductor 
decreases), the switching frequency set 
by Rew should be increased to prevent 
saturation. In general, lower value 
inductors that can handle more current 
are desirable when larger area EL 
lampsare to be driven. 

The size of the lamp is important to 
the operation of the IMP803. Larger 
lamps will draw more current requir- 
ing more power dissipation in the 
IMP803. An external resistor in series 
with the lamp, Ва, will protect the out- 
put drivers from high transient cur- 
rents during lamp commutation. 

The capacitor across the battery has 
a preferred value of 0.1 F It serves to 
compensate for the impedance of the 
battery. Its value may have to be 
increased depending on the imped- 
ance of the battery. 

The IMP803 may be enabled and 
disabled by a CMOS gate connected 
between Vpop and the junction of Ry, 
and Ка. The device is enabled when 


Pin descriptions 
Nr Name Function 
1 Мо 


















990005 - 12 
Figure 2. Standard circuit | 
for dual supply operation 
Ra,islinked of the IMP803 with high 
to Уш and battery voltages. 


disabled 
when Raj, is 
connected to У Resistor Re, may be 
connected to Vpp or to the output of 
the gate. 


67 


Source: Data sheet "IMP803 high-volt- 
age EL lamp driver’ (IMP Inc.) 
(www.impieb.com) 


Applications 


= GPS units; pagers, cellular 
phones 

= Handheld computers 

=> Safety illumination 

+ Portable instrumentation 

= Battery-operated displays 

=> Liquid-crystal display (LCD) 
panels 





Positive voltage supply for the IMP803. Inductor |. may be connected here ог 
to a separate unregulated supply. 


2  Rgwosc  Switch-mode resistor pin. Switching frequency is determined by an external 
resistor, Rey. 

3 Сб Boost converter storage capacitor. The voltage across the EL lamp is equal to 
twice the voltage at C... 

4 Ll Connection to flyback inductance L. 

5 GND Ground pin. 


EL lamp drive. The lamp is connected in a high-voltage bridge circuit with Va 


providing the complementary connection to М,. The peak-to-peak a.c. voltage 


6 Vp 
across the EL lamp is thus two times Ves 

7 Му EL lamp drive (see above). 

8  Ruosc 


The EL lamp oscillator frequency setting pin. The oscillator frequency is con- 
trolled by external resistor В... 





59h 





In all mains-operated equipment cer- 

tain important safety requirements 

must be met. The relevant standard for 
most sound equipment is Safety of 

Information Technology Equipment, 

including Electrical Busiribss Equip- 

ment (European Harmonized British 

Standard BS EN 60950:1992). Electri- 

cal safety under this standard relates 

bá protection from 
а hazardous voltage, that is, a volt- 
age greater than 42.4 V peak or 
60V d.c.; 

* ahazardous energy level, which is 
defined as а stored energy level of 
20 Joules or more ar an available 
continuous power level of 240 VA 
or more at a potential of 2 V or 
more; 

* а single insulation fault which 
would cause a conductive part 10 
become hazardous; 

* the source of a hazardous voltage 
or energy level from primary 
power; 

• secondary power (derived from 
internal circuitry which is supplied 
and isolated from any power 
source, including d.c.) 


Protection against electric shock is 
achieved by two classes of equipment. 

Class | equipment uses basic insu- 
lation ; its conductive parts, which 
may become hazardous if this insula- 
tion fails, must be connected to the 
supply protective earth, 

Class || equipment uses double ог 
reinforced insulation for use where 
there is no provision for supply protec- 
tive earth (rare in electronics — mainly 
applicable to power tools). 

The-use of a a Class Il insulated 
transformer is preferred, but nate that 
when this is fitted in a Class 1 equip- 
ment, this does not, by itself, confer 
Class II status on the equipment. 

Electrically conductive enclosures 
that are used to isolate and protect a 
hazardous supply voltage or energy 
level from user access must be pro- 
tectively earthed regardless of whether 
the mains transformer is Class | or 
Class ||. 

Always keep the distance between 
mains-carrying parts and other parts 


as large as possible, but never less 
than required. 

If at all possible, use an approved 
mains entry with integrated fuse holder 
and on/off switch. If this is not avail- 
able, use a strain relief (Figure, note 2) 
on the mains cable at the point of 
entry. In this case, the mains fuse 
should be placed after the double-pole 
on/off switch unless it is a Touch- 
proof® type or similar. Close to each 
and every fuse must be affixed a label 
Stating the fuse rating and type. 

The separate on/off switch (Figure, 
note 4), which is really a “disconnect 
device’, should be an approved dou- 
ble-pole type (to switch the phase and 
neutral conductors of a single-phase 
mains supply). In case of a three- 
phase supply, all phases and neutral 
(where used) must be switched simul- 
taneously. A pluggable mains cable 
may be considered as a disconnect 
device. In an approved switch, the 
contact gap in the off position is not 
smaller than 3 mm. 

The on/off switch must be fitted by 
as short a cable as possible to the 
mains entry point. All components in 
the primary transformer circuit, includ- 
ing a separate mains fuse and sepa- 
rate mains fiering components, must 
be placed in the switched section of 
the primary circuit. Placing them 
before the on/off switch will leave 
them at a hazardous voltage level 
when the equipment is switched ой. 

if the equipment uses an open- 
construction power supply which is 
not separately protected by an earthed 
metal screen or insulated enclosure or 
otherwise guarded, all the conductive 
parts of the enclosure must be protec- 
tively earthed using green/yellow wire 
(green with a narrow yellow stripe — 
do not use yellow wire with a green 
stripe). The earth wire must not be 
daisy-chained from one part of the 
enclosure to another, Each conductive 
part must be protectively earthed by 
direct and separate wiring to the pri- 
mary earth point which should be as 
close as possible to the mains con- 
nector or mains cable entry. This 
ensures that removal of the protective 
earth from a conductive part does not 


3-соге mains cable to B$6500 1990 with three stranded 


conductors in thick PVC sheath 


Мах current ЗА 
conduclor size 16/0,2 mm. 
Nom cond area 0.5 mm? 
overall cable dia. 5.6 mm 


Insulated hook-up wire to e -12 
Max current 4А, 


"Мах working voltage 1006 Vrms 
PVC sheath thickness 0.3 mm 
conduclor size 1/02 mm 
Nom cond area 0,22 mm? 
overall wire dia 12mm 


3-їйаї-рїп mains plug to BS 1363A 


БА 

24/0.2 тт 
0.75 mm? 
5.9 mm 


13А 
40/0.2 mm. 
1.25 mm? 
7,5 mm 


БА 

1000 V rms. 
0.45 mm 
24/0.2 mm. 
0,95 mm? 
2.05 mm 





„4% 








Allix a label at the outside of the enclosure near the mains entry stating 
the equipment type, the mains voltage or voltage range, the frequency or 


Use an approved double-pole on/off switch, which is effectively the 'dis- 


The distance between transformer terminals and core and other parts must 
Use the correct lype, size and current-carrying capacity of cables and 


A printed-circuit board like all other parts should be well secured. All 
joints and connections should be well made and soldered neatly so that 
they are mechanically and electrically sound. Never solder mains-carrying 
wires directly to the board: use solder tags. The use of crimp-on tags is 


1. Use a mains cable with moulded-on plug. 
2 Use a strain relief on the mains cable. 
3. 
frequency range, and (ће current drain or curent drain range. 
4. 
connect device". 
5. Push wires through eyelets before soldering them in place. 
& Џзе insulating sleeves for extra protection. 
7. 
ће > 6 тт. 
8. 
wires – see shaded lable below. 
3. 
also good practice. 
10. 


Even when a Class И transformer is used, it remains the on/off switch 
whose function it is to isolate а hazardous voltage (i.e., mains inpul) from 
the primary circuit in the equipment. The primary-to-secondary isolation of 





the transformer does not and can not perform this function. 


also remove the protective earth from 
other conductive parts. 

Pay particular attention to the 
metal spindles of switches and poten- 
tiometers: if touchable, these must be 
protectively earthed. Note, however, 
that such components fitted with metal 
spindles and/or levers constructed to 
the relevant British Standard fully meet 
all insulation requirements. 

The temperature of touchable 
parts must not be so high as to cause 
injury or to create а fire risk. 

Most risks can be eliminated by 
the use of correct fuses, a sufficiently 
firm construction, correct choice and 
use of insulating materials and ade- 
quate cooling through heat sinks and 
by extractor fans, 

The equipment must be sturdy: 
repeatedly dropping it on to a hard sur- 
face from a height of 50 mm must not 
cause damage. Greater impacts must 
not loosen the mains transformer, 
electrolytic capacitors and other 
important components. 

Do nat use dubious or flammable 
materials that emit poisonous gases. 

Shorten screws that come too 
close to other components. 

Keep mains-carrying parts and 
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wires well away from ventilation holes, 
so that an intruding screwdriver or 
inward falling metal object cannot 
touch such parts. 

As soon as you open an equip- 
ment, there are many potential dan- 
gers. Most of these can be eliminated 
by disconnecting the equipment from 
the mains before the unit is opened. 
But, since testing requires that it is 
plugged in again, it is good practice 
(and safe) to fit а residual current 
device (RCD)". rated at not more than 
30 тА to the mains system (some- 
times it is possible to fit this inside the 
mains outlet box or multiple socket). 


* Sometimes called residual current 
breaker – RCB – or residual circuit 
Current breaker -RCCB. 


These guidelines have been drawn up 
with great care by the editorial staff of 
this magazine. However, the publishers 
do not assume, and hereby disclaim, 
any liability for any loss or damage, 
direct or consequential, caused by 
errors or omissions in these guide- 
lines, whether such errors or omis- 
sions result from negligence, accident 
or any other cause. 
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Integrated Circuits. 
Analogue, Special Functions (4) 
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ELECTRONICS 
DATASHEET 


Single SV supply 5! order LP filter 





























MAX280 


Integrated Circuits 
Analogue, Special Functions (2) 


‘appear at the zero. 
Use of this external resistor and capacitor also auto- 





output. The filter output pin is unbuffered, 
This signal can be buffered by the on-chip buffer or by 
a high accuracy opamp (such as a chopper stabilized 
opamp) to obtain a buffered DC accurate system. The 





set voltage tempco is typically 1 М/С. 





Clock requirements 
pu Divider Ratio 





DIVIDER RATIO pin). Connect DIVIDER RATIO to V+ 
for a о GND for a 1:2, and to V- fora 1:4 






inal) oscillator frequency 

can be modified by connecting an external capacitor in 
parallel with the on-chip 33pF capacitor, from the Cosc 
pin to GND (or to V- if the capaci yolarized), 
The clack frequency can be calculated by: 
lose = 140 kHz (33pF/(33pF-+Cosq)) ( 
Due to process tolerances, fogg can vary by + 19.5%. 
The osci frequency can be adjusted by adding a 
series potentiometer between the capacitor and the 

s lew Iroquency can be computed as: 












[SIUSIKCUCOYR: 


ELECTRONICS 


where f, 


new value of the oscillator frequency is always higher 
than the one calculated in Eq. (1). To achieve a wide 
tuning range, calculate (Eq. 1) the ideal fosc, Cosc 


be measured directly at the Cosg pin using a low 
capacitance probe. 


Using External Clock 
The internal switched capacit 
100 times higher than the desired cutoff frequency, 
The external resistor and capacit 
feedback loop for the filter and also forms one pole. 
The internal 4-pole switched capat 
by a clock which also determines. 
quency. For a maxim; 
clock should be 100 limes the desired cutoff frequen- 
cy and the resistor and capacitor should be chosen 
such that: 


(fo/1.62) = (1/2хВС) 


where fc is the filler cutoff frequency (-3dB point). 
Typically В is chosen to be around 2060. For wide 
temperature range application 
tors are recommended, M; 
polypropylene capacitors all provide acceptable pertor- 


mance, 


GAIN (dB) 


DATASHEET 


"ose = losp/(1-4RCosclosc) 
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(2) 













filter requires a clock 






is used as part of a 






le response, the 


NPO ceramic capaci- 
lystyrene and 
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No. 275 MARCH 1999 

Circuit testing with a sawtooth 
990032-1 РВ 

126 intertace for the printer port 
9950041 sk 

Noise Generator 
9900141 РСВ 


PC screen dala flasher 
9860381 dsk $ 


SX te iar перед system (2) 
990121 





ка 
AT89C2051 
Set 2 PCBs (-1 + -2) + 996506-1 
ak 
Titan 2000 
9900012 — Sst3 PCBS 
9900011 РОВ 
9900013 РСВ 
9900012. РСВ 
VGA display lester 


9900022 Set PCB + 906501-1 
986501-1 EPM7084 


90002021 РСВ 
No. 274 FEBRUARY 1999 
Ашо shuttle for model railway 
9800801 РСВ 
Com-Walch 
9000120 Set PCA + 9850151 
3360351 б 
99031 РОВ 
Data Logger for DMM 
9500242 5и PCB + 9865221 


3865221 — EPROM 
3800241 РОВ 
General-coverage receiver 
3300842 басо PCBS (-1 +-2) + 9355171 
савтї  PICTGF84 
9850841 РОВ 
3800342 РСВ 


Wave File Player. 
9350051 disk samce code tie 
EE 


3565051 — Alensosis 
No. 273 JANUARY 1999 


Conductance Tester 
3801044 РСВ 
Home Alarm System. 
9865191 РС ЕВ only 
380011 РВ 
336028-1. disk sturcé code е 
Multiburst Generator 
950095-1 


986520-1 ХС9535 CPLD опу 
380091 бай, sauce code fie 
Но. 272 DECEMBER 1998 
32-Channel PC Controlled Light Dimmer 
986524-4 АТ90523 огу 
9350251 disk, PC control program. 
980076-1 РСВ 
886033-1 Gk, source code fis 
Battery Capacity Measurement by PC 
885034-1 ба 
1- С Temperature Sensor 
934021-1 РЕВ 
Joystick & MIDI Interface for Soundblaster Cards 
992000-1 РВ 
LED Barometer 
9840011 





кв 
RF Signal Generator 

900532 Set 4 PCB's + 985515-1 
51 ATESCST only 
3800533 PCB only, сотто 
9800522 РОВ only, attenuator 
9800534 PCB ont, power supply 
8800534 PCB only, VFOPLL 


Мо. 271 NOVEMBER 1998 


А Compact Display Controller 
880096-С set 986030-1 + 985521-1 











0301 dekony 
085521] ATROSI200 only 
Barometer/Altimeter 
E Set POB + 988031-1 
98009 FOB олу 
385031 sk олу 
Master/Slave Switch Deluxe 
9820631 РОВ 
Elektor Electronics 3/99 


1000 
500 
875 
728 


725 
1275 
1975 
4675 
1175 


4125 
2125 


no 


3600 
2650 
1100 


2100 
1500 

775 
1975 
1000 
1150 
5875 
1900 
2425 
1675 


1375 


1025 
17-00 
725 
700 
550 
70 


1325 


1125 
50 


50 
725 
675 

1075 


6575 
2258 
1425 
noo 
1200 
1250 


2250 
1025 
1375 


1500 
1128 
50 


s7 


uss 


2000 
1000 


1750 


2050 
3:00 
1450 
1400 
1100. 


1500 


2650 
1550 


1000 
1000 
МЕЈ 
1350 
2150 
13150 
4450 
2850 


2500 
2500 


4500 
2750 


3000 
2350 
1000 


1950 


PC Control for MiniDisk Player. 
9885161 АТ88С201 
9800924 PCB oniy 
9800920 set PCB + 986516-1 
Smartcard-Operated Code Lock 
9800811 PCB ony 
3865111 PIC only 
9800010 set PCB + 986511-1 


No. 270 OCTOBER 1998 

418/433 MHz Wr wd Meter 
9800831 

AVR-RISC Evaluation System 
9800820 set РОВ + 938020-1 
9850201 бехолу 
3800821 PCB only 

Digital Clipping Indicator 
980072-3 PCB 

Refrigerator Economizer 
8800521 PCS 

Rev Counter with LEDs 
3800774 РСВ 

Versatile Control System PLC87(A) 
3855141 870550 (зад version) 
9855131 87051 (Gai verson) 
335061 dkny 
3800651 PCB only 


No. 269 SEPTEMBER 1998 

418/433MHz Control System 
98000 — Set PLES (-1 +-2) 
5800692 Receiver PCB only 
9800831 Transmiter POB олу 

Active Magnetic Antennas 
380062 РСВ 

Experimental Power ^id for PCs 
380057-1 

Multiple Test сиви for Microcontrollers 
9800741 РСВ 


No. 268 JULY & AUGUST 1998 
100-walt Single-IC Amplifier 
9840621 РВ 
Automalic Air Humidifier 
3840874 РОВ 


Berlin Clock 
3855081 PIC oniy 
3860161 — dékony 
Centronics In-System Programmer 
986023-1 dsk ony 
Doorbell-Controlled Burglar Deterrent Light 
шогал PCS 
Lied fme rw 
984038- 
Extension оно м MatchBox BASIC Computer 
9840281 РСВ 
LED Barometer 
984051-1 РОВ 
Low-Cost Development System for PICS 
был РОВ 
Mains Master/Slave Control Mk2 
9840524 _ РВ 
Maintenance Charger 
9700921 РСВ 


PIC16C84 Programmer for Centronics Port 
9810351 РОВ 


ACS Remate Control Extension 
спот РСВ 


Simple Copybit Killer 
976516-1 EPROM only. 


63 Ҹ 


1450 
300 
825 


790 





1300 


350 


nao 


1730 


1525 
725 


500 


900 


725 


975 


715 


1575 





3350 
4500 


1550 
3150 
5050 


1250 
2900 
1600 
1650 


14.00 


3500 


1500 


1000 


1800 


1450 


1850 


2150 


2850 


1850 


1300 


1550 


3150 





Е uss £ uss 1 
970061 PCB oniy 1075 2150 Smartcard Reader/Writer | 























9700696 _ set PCB + 978516-1 2475 4950 9760141 бойу 1750 | 
Simple Infra-Red Transmitter тос set POB + 976014-1 + 976512-1 7000 
980481 РСВ 725 1450 9765121 — РОУБСВА oniy 3200 | 
No. 267 JUNE 1998 260 NOVEMBER 1997 
н -Level Gauge Hygrometer 
970086 С sat 976015-1 +976545-1 1900 3800 9700851 РОВ пе 2200 
9765181 576272009 1575 3150 PC as 4-channel Logic Analyser 
976015-1 Disk only (source code) 500 10.00 976012-1 sk only 815 17.50 
PIC & AVR Programmer Stereo Microphone Amplifier 
980049-С set PCB + 985509-1 + 986019-1 3325 6650 570083-1 PCB 1925 3850 
ei, mo 27 an Video Copy Processor 
рана 95 ied STOEL sat POB + 976514-1 385 5250 
986019-1 disk ойу à 978514-1 EPHTOG2 only. 2750 5500 
85232 Controlled 8-Channel Switch 
9860151 Disk only (VBS program) 950 1300 No. 259 OCTOBER 1997 
12-bit ADC Interface 
РОВ: 970060-C set PCB + 976011-1 ws — 2m 
DCF-controlled LED Clock 976011-1 Disk oniy (also for CPU Thermometer) 515 1150 
9885051 8801051 ony 1400 2800 4-Way Serial Port Switch 
Fibre-Oplic Data Communication 970057-1 м8 эю а | 
ттл тз а но BC Muller for Oscilloscope Input 
Monitor/TV Relresh Rate Meter 9700831 1250 2500 
800801 PCB ony 1000 2000 918091 О ойто; 2525 1050 | 
386510-1 —— АТеО51200 only 750 1500 9780161 болу 500 1000 | 
PICXEX Operating System lor PICs Directional Microphone 
986017-1 isk only 860 1700 стога 208 225 1650 
Frequency Meler and Event Counter Module 
Hora bE APRI 1908 870077-0 set PCB + 978505-1 из 8850 | 
20-melre CW/SSB Receiver Sresi Созу 2550 5100 
Somes. tee Ts MESS Infra-red-Controlled Noise-less Volume Control 
Electric Fieldstrength Meter ЗАТ МВ no ^ 
9800591 РСЕ am 1600 u 
Mains Filler with Overvoltage Protection No. 258 SEPTEMBER 1997 == 
3520321 _ МВ 800 1600 Centronics Relay Card 
PC-Aided BJTTester Revisited 970531 РОВ na 25) 
950022.0 set POS + 988005-1 2025 4050 Chipcard Reader/Programmer 
980051 sk ony 1025 2050 970050 set PEB + 9760101 aa то 
No-264 MARCH 1998 = aod " ШШШ 
80032 BASIC Computer 9550101 sk only 875 17.50, 
955007-1 Disk 500 1000 SIDOSS.C set POB + 9565101 + 9580101 300 6500 
9552031 EPROM | 375 1950 956510-1 EPROM олу 1225 2450 
oo) m па MES Dual Continuity Tester 
een bead M mm. 970020-1 РВ 750 1500 
Balanced/Unbalanced Converters for Audio Signals 
3500261 РСВ 1150 2300 No. 256/257 JULY/AUGUST 1997 — 
Data Acquisition System Digital Tester 
986013-1 Disk (source code fies) 825 1850 974012-1 PCS 1325 2650 
сы “> Ax LM2STA Such Modo Powar Supply 
PUB + 98850511 + 988507-1 + 98801441 3500 7000 P ve NER 
Set РСВ + 986506-1 + 985507-1 + 95014-1 o RGB Med АЛИП 
ge gd S m 9740424 РВ 1225 2480 
PCB ony zo 0m Selective Door Chime 
GAL ony 575 130 9740251 юа aso 170 
Variable Power Supply Yamaha DBSOXG Stand-Alone Soundcard 
8800044 POB 1050 2100 9741001 PEB 1875 2950 
No. 263 FEBRUARY 1998 Мо. 255 JUNE 1997 
AVC for PCs 800537 Microcontroller Board 
0800231 РСВ “o 2200 9700485 set PCB + 976510-1 + 976511-1 + 976008-1 5800 11600 
Frequency Display & VFO Stabilizer Неа лак и BRR 
900004-1 POB ony 975 1950. 976008-1 Monitor doc fie on Disk 500 1600 
3855021 РСолу 1425 2550 lar fy doh 
98061 коту 625 1250 ar Hatley Ново EM X 
Functional Trinket quel 
За PCB чо Mini PIC Programmer and Mini Programmer for Serial EEPROMS 
il jil 976007-1 РР software on disk 550 1100 
ку Massaron мга o ES Multi-Purpose LCD with 68HC11 
7 876002-1 Control program on disk "5 2250 
No. 262 JANUARY 1998 Remote Control by Telephone 
Electronic Die 9760051 бехолу 875 1750 
980021-1 РСВ 70 1400 
Portable Sound Pressure Meter eset MAV T997: | 
9700851 ра 925 1850 iuc ПВ ИШИ, но | T 
Stereo Microphone Input Adaptor for РС os Mo m 0, АРЫ 
рл. ги RI LES S70028-F Front pane! fol 1350 2700 
No. 261 DECEMBER 1997. a. os + 978506-1 + 978507-1 6250 1500 
Handyman/ATS0S1200 Programmer про oer Amer 
370080Н0 set PCBS (1 + -2) + 976017-1 4050 Жаны d ж А 
970090-2 осоо station PCB ony 1500 Long-Distance IrDA Link = 
976017] — skony 25 SIDMMC set POB + 976508-1 2525 5050 
910501 shuttle PCB слу зы 978501 8902051 ony 1750 3500 
PIC Controlled Light Barrier Wideband Millivolt Meter 
976503-1 PIC on 1475 2950 970021-1 РСВ 2150 4300 
Running Lights tor Christmas n 
970086-0 set РОВ + 976517-1 2825 5650 Products for older projects (if available) may be found on our web site 
976517-1 8751 олу 1900 3800 
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electronics an line 
calculators on the Internet 


Calculators come in many 
shapes and sizes, but you don't 
have to go to a department store 
to get one. Ferreting the Web we 
found more than 7,800! 


|| Movida‘ The нитте 


reuvators Ow.Line Center 


= Calcnlatar - Calculatore 
an € 


vare Rekenmachine 








users, however, 
have an addi- 
tional option. 
At the Calcula- 
tors On-Line 
Centre they 
find a vast col- 
lection of 








Ata very early age, most of us learned 
that one and one equals two. Ever 
since, we do not need calculators for 
simple sums. But complex calculations 
for specific fields of interest are a dif- 
ferent kettle of fish. Often, even the 
most advanced calculator supplied by 
the high street electronics store is inad- 
equate when scientific problems have 
to be solved. The only solution in such 
cases is to write your own program for 
а programmable calculator. Internet 





advanced cal- 
culators for an equally vast number of 
widely different applications. The Cen- 
tre may Бе found at 





Apart from these stand-alone calcu- 
lators, the site also includes emulators 
(all-software-lookalikes’) of famous sci- 
entific calculator models once рго- 
duced by Casio, Texas Instruments and 
Hewlett Packard. 

Some of these emulators may be 





downloaded, others only run as Java 
Applets or Java Scripts within your 
Internet browser. 

The collection is divided into four 
sections, of which section number four 
(IV) is of particular interest to electron- 
ics designers and engineers. Under the 
heading ‘Section IV Engineering Elec- 
trical & Computer’ we found a big col- 
lection of calculator functions that may 
be applied to many aspects of elec- 
tronics and computer technology. Spe- 
да! calculators may be found for such 
specialisms as PCB design, integrated 
circuit design, antenna 
waveguide signal transmission, loud- 
speaker enclosure design, J-FET ampli- 
fier calculations, or, indeed, your com- 
mon-or-garden oscillator. 
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The CD-Elektuur/Elektor 98 со-вом contains all arti- 
cles, with the exception of the news columns, that 
were published during 1998 in the International 
electronics magazine Elektor Electronics. 

This Annual CD-ROM comes with a restyled 
user Interface. Using the supplied Acrobat 
Reader program, articles are presented in the 
same page layout as in Elektor Electronics 
magazine. To find expressions, the extensive 
search system on this CD-ROM now allows you 
to scan previously published Elektor Annual 
CD-ROMs. 


The working demo of the electronics simulation 
program Electronics Workbench? supplled on this 
CD-ROM allows you to experience the possibilities 
of computer simulation. Simulation schematics are 
provided for a number of Eiektor projects. 
Alternatively you may prepare other designs (of 
limited size) for simulation In order to check their 
operation. The disk can be used In one of four lan- 
guages: Dutch, English, French, or German. 


The CD-ROM allows you to: 

eprint pce layouts with up to 600 dpi resolution; 

е adapt св layouts with a drawing program; 

e quickly find articles, components, subjects, and so on, from month- | 
ly contents lists, the year index (on subject basis], or on the basis of 
titles, words, and components; 

etransfer diagrams, illustrations, pcs layouts, and text, to other programs. 


THE RECOMMENDED RETAIL PRICE OF THE CD-ROM IS £20.00 (US$40.00), EXCL. P&P 


те | L [| OF 
-16.00 | с 


Computer requirements: 


РС 386/486/Pentium @ Min. 8 Mb RAM (16 Mb recommended) © Windows 3.1/3.11/95/98 6 CD-ROM drive @ VGA display 6 Mouse 
© 11 Mb hard disk space. 





Send your order, stating your subscriber number where applicable, on the Order Form 
їп the Readers’ Services section towards the end of this issue to 
Elektor Electronics (Publishing), P O Box 1414, 


Dorchester, Dorset, England DT2 8YH. 


www.elektor-elektronics.co.uk 














“We never expected PCB Layout power | 
at this price..." 


Easy-PC For Windows - the top selling 
advanced printed circuit board and schematic design system 
brings you a simple and intuitive user interface with a set of 
powerful features normally only found in 
the most expensive packages. 
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Extensive design rules and connectivity checking / reporting x Ental us опитите com 


Е Эше up н A ог call sales on 01684 773862 or fax 01684 773664 
Features a comprehensive set of libraries including SMT devices 


€ Automatic links to our Analogue, Digital & Electromagnetic simulators FONG Ва pra 
Runs under Windows 95/98?" and Windows NT™ ^ преса | 


€ True Windows graphical user interface 

€ Easy to learn and use 

© Full connectivity between SCM and PCB 

9 Full multi-level Undo and Redo 

ө Multi-Sheet project based design ERO I | Д Easy-PC For Windows 
€ 0.1 Micron database resolution from 

€ Unlimited layers, electrical and non-electrical 

€ Uses technology files for ‘fast start’ designs Number One Systems 
€ OrCAD and IMT EDA Workbench schematics netlist import Т ч” 

@ Intelligent circuit сору and paste within and across designs The Electronics CAD Software Specialists 
€ Cut, copy and paste to external Windows applications Visit our web site at www.numberone.com 

e 

LJ 








ш beo У T + 5 Systems and Easy-PC are trademarks of Sightmay 
Available as Unlimited, 2000 pins, 1000 pins and 500 pins variants trademarks are idged fo their rightful 














CONTROL & ^ 


Milford 


RO B OT | С 5 Instruments 


BASIC Stamps- Scenix 

© Re-Programmable ^ © Fastest &-bit micro 

© BASIC language о 50М1Р5 A 

® R5232 Serial ports © Flash Eprom САБ) 

өв or 16 UO lines © 18/28 pins 

Ф SPUDTME %, e сте = 
ast development pin replacement 


Serial LCDs 
© R5232 





CUSTOM Electronics Designs 


No job is too small or too big | 












=> Windows™ Programming and 
Serial/Parallel/IrDA Ports Interfacing 

=Data Acquisition/Logging, Single or 
Multiple Channels 

=> Digital and Analogue Design 

=Microprocessor/Microcontroller Design 













$ 2x16 104040 and Programming 

© Simple 3-pin connectio: Р 

СУ нарин =>LCD, LED, IrDA and Keypad Interfacing 
Су Нык orien Robotics 









and Programming 
—Printed Circuit Board Design and 
Manufacture, Single or Multi-Layer 


® Driver chips available for OEM use — 9 Humanoid 





3-Axis Machine 
© Stamp 2 based 
e Drills PCI 
© 3-Axis movement 
9 Ste 
e u resolution 
Swaait Ў Servo Controller 
© Control ир 
10 8 servos 
{өк 
Commands 












KMN Developments 
Limited 
Contact us now for a quote: 

P.O.Box 70, Guildford, Surrey, GU2 57Ү, ОК 
e-mail: engineers@kmndey.force9.co.uk 
web site: http://WWW.kmndev.force9.co.uk 
AnswerPhone: +44 (0) 1483 823743 
Fax: +44 (0) 1483 570722 


























IR Decoder 





Milford Instruments 01977 683665 www.milinst.demon.co.uk 
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This book describes a microcontroller system with a 

footprint equal to that of a medium-size matchbox. 

Despite its miniature size, the MatchBox computer may be 

programmed using a PC and a higher programming lan- = 

guage called MBL (MatchBox Language) which has its ori- = 

gins in BASIC and Pascal. A MatchBox Compiler is used д 

to generate the intermediate code (MatchBox Interpreter 

Language) which may be transferred directly to an 

EEPROM on the MatchBox computer board. From then 
on, the board may also be used in stand-alone mode. The 
user program remains intact even after the supply is 

| switched off, and may be modified thousands of times. 

: Offering no fewer than 27 1/ О lines, an on-board 12C 
interface and а СРИ from the well-known 8051 family, the 
MatchBox BASIC computer is а multi-function piece of 
electronics at the heart of a complete development sys- 
tem. This book uses a step-by-step course style to teach 
you MBL programming with the aid of many practical 
examples. 

! The Companion Disk included with this book contains all 
4 development software for the MatchBox BASIC computer, # 
as well as a large number of examples. 
This book covers everything you will want to know about 
the hardware, software and applications which were spe- 
cially developed for the MatchBox BASIC computer. 






Ш А miniature 
Controller 











Summary: 
ideal as an introduction to microcontroller technology 
* all development software included 

• compact and inexpensive hardware, based on 8051 
* educational structure 

* LCD, #5232 and 12С communication 

* no extra hardware required for programming 


ти али БРЕ: o ee UST 


ај | 225 pages (approx.), hardback, _ 


ISBN 0-905705- 53-Х 









Trade enquiries & orders to: Gazelle Book Services, 
Falcon House, Queen Square, Lancaster, England LA1 1RN. 
Telephone +44 (0) 1524 68765; Fax +44 (0)1524 63232. 
Private enquiries & orders to: Elektor Electronics (Publishing), 
P.0. Box 1414, Dorchester, England 072 8YH. 
ойл is А (01 305 250 995; Fax +44 (0)1305 250 996. 


CD-ROM 


= 


Winning entrie 
PC software 


The CD-ROM contains: 


More than 70 prize-winning projects in Dutch, English, French or German 
DOS and Windows programs for computers 
Projects include: electrocardiograph, thermometer, hygrometer, data logger, analogue-to-digital 
converter (ADC), logic analyser, magnetic-card reader, Е(ЕЈРАОМ programmer, and several 
programs in the educational electronics field. 
Much software for microprocessors; downloaders, assemblers, simulators, and emulators for the 
68HC series, 8051 series, PIC and ST6 
Source codes and, where applicable, PCB layouts and circuit diagrams Include 


Minimum computer requitements: 
PC386/486/pentium • 4 Mbyte RAM • Windows 3.1/3.11/95 • CD-ROM drive • VGA monitor 
The recommended retail price of the CD-ROM is $15.75 ($1531.50), excl, postage & packing 


The recommended retail price of the 


is £15.75 (505 31.50), excl. p&p 












Order now on the form in the Readers Services section towards the 
end of this issue! 


ELEKTORF ce evi e ces 


RO. Box 1414 * Dorchester DT2 8YH * England 
Telephone +44 (0)1305 250 995 + Fax +44 [0]1305 250 996 
Internet: www.elektor-electronics.co.ulc 
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THAT'S RIGHT, YOU FOUND US 
<> This only ternational mod order company totally | [ПА 
dedicated 1o Elektor Electionits projeds. 
Presta bak oe m ME (uta Goles) | ма 
red ore in EUR (Esropeon Currency). Gur invoices and] Р 1] ey 
quotations ore а NLG ond TURI ? 
у <> Contents of Components Sets matches published WEBSITE: 

m lists, deding PCE ond soltwure Hemis) 
(i <> Mini catalogue against оле IRC {osk ci your PO} | (ОД 
ul © All components are new, from major manufadurers, | ВИТУ 
yi fit on Bektor Hectronks printed ситы boards. А 
4 <> No surchorge on credi cord orders, COM 

<> We con supply (nearly) oll the PC-boords, 

^ software, controllers and components used in | PLEASE FAX, 
Д Hektor projects of the passed three years! E-MAIL or 
я > One-stop-ordering for parts, PCBs ог complete) — send us a 

khs. LETTER 
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The Netherlands. 


Pleose osk foro Себет 





C-l Electronics Р.О. Вох 5544 NL 3008 AM Rotterdam 


Бах": (+31) 104861592, email: DIL ё EURONET. NL 
Неше incude always your foli nama ond address with ALL cotrespancer| 
te (even EMAIL and FAL-MESSAOES). Prices ore exclusive of 17.5% AT 
{$анв 10x). Shipping to private customers within EEC countries please odd. 
МАҒ ecd then the costst for shipping, PEP. Alimail, recorded dalivery. 
Europe: IG 15.89 for weight to а башда Europe: HIG 15 90 for 
weight up to 2509. Extensive ordering info supplied with catalogue. 


VISA - MASTER - ACCCESS ~ EUROCARD «is es 

















The Siemens C167CR is an enhanced 80С 166 with 
a huge peripheral set and improved core. 
Originally designed for demanding engine 
management applications (your new car probably 
has several!), its power and versatility is now 
available to you in a low cost, high performance 
microcontroller development kit. 


Includes: 
Ф Eurocard C16 






110 fi 


tg Дә > Wage? i 
measurement and -generátion 







Ф 16 channel 10-bit AD convertor 

Ф 4 additional high resolution PWM channels 
Ф Part 2.0B CAN interface 

Ф Wirewrap prototyping area 

Ф 256k FLASH EPROM 

® 64k or optional 256k RAM 

Ф Hitex QuadConnect ICE і = 

+ Keil C166 Lite C 81 
à HiTOP source (2 

• - 167CR tutori: й 
NET. ертн including AC 


motor drives, encoder inputs, frequency 
measurement, PWM, CAN etc. 
System Options: еэ 
SK-167 with 64k RAM: 
[o — 
SK-167E with 256kB RAM: | VISA | 
£249 (inc. VAT) | 
Please allow 21 days for delivery and add £14 for packing and carriage 


£169 (inc. VAT) 
Full details at 






Coventry, CV4 7| а 4 
Tel: 01203 692066 Fax: 01203 692131 
Email: sales@hitex.co.uk 

Web: www.hitex.co.uk 


| components: small-signal 





We have preparedan ideal and practical solution forthose 
who spend (too) much time on collecting technical data 
of electronic components used in Eleklor projects! 
Features of the CD-ROM: 


Original English-language 
datasheets of 1000 discrete 








transistors, power transistors, 
MOSFETs, thyristors, triacs, 
signal diodes, power 
diodes, optoisolators, 
variable capacitance 
diodes, zener 
diodes, light- 
emitting diodes, 
displays 
The bundle price for 
y Volumes 1 and 2 is £23.00. 
System requirements: 
PC 486/Pentium • 4 MBRAM 
(8 MB preferred) e Windows 3,11/95 
CD-ROM drive • VGA Monitor; 
Macintosh 68-К models with 2 MBRAM 
or Power Macintosh with 4 MB RAM 














































Electronics 







copies of 

ectronics 
clean and In 
order, even 





time again. 
The chamfered 
Corner of the case allows 
instant recognition of each month's issue without the 
need to thumb through pages of previous months" 
issues. No wires or fastenings are used, so that copies 
can be easily removed and replaced. Each slipcase 
holds one year's volume of Elektor Electronics. The 
case is supplied with a transparent year sticker. 


RRP £ 2-95 plus PEP (see reverse of Order Form) 


Order now on the form in the Readers Services 
section towards the end of this issue! 
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Р.О. Box 1414 * Dorchester 072 8YH * England 
Telephone +44 (0)1305 250 995 * Fax +44 [0]1305 250 996 
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Also on this CD-ROM: 
7 Free copy of EDWIN NC 
however, | 


(complete, function has. 
Wee uo cene mE. oi version 
^ Electronic PCB layout files for EDWiN NC and Ultiboard 

7 Source code files for a number of microprocessor clrcults 


The price of this CD-ROM is only £23*00 plus P&P. 
Order it now using the Order Form found elsewhere in this issue. 


Computer requirements: PC 386/486/Pentium or better * Windows 3.1/95/98 
or NT « min. 8 MB ВАМ + 40 MB HD * VGA display * mouse • CD-ROM drive 





Now This Is 
Rediculous!!! 
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This is the BEST CHEAP SCOPE 


YOU WILL EVER BUY!!! 
Dad Tace sal Marconi 2019 
Synthesised AM/FM Sig Gen 
BÜKHz-1040MHz LCD Display, 
Keyboard entry 
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466 Axsiogee Storage Oca! Trace "АРНЕ £250 
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Radio Modules at Lower Prices 
than any catalogue, Guaranteed ! 



























Part [Catalogue RRP" [Our Price 
Fen TAISA e 
иза £1450 £1089 
TAMISA or F Transmiter | TAM-IE-F 
en 
Qe ИК £2055 £7248 
e 
SILRX-ATE-A or F Recover | SLRX-TEF 
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BMAF cna 


£4992 


тхм- 
(итело 
TXM-173 225- 
(отел 


£4200 £2048 
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“турсыз Сезер Сэт ПАР чес des 1208 ка VAT 


Prices Exclude VAT and Carriage. P & P add £1.50 for 
orders < £ 100.00 otherwise £6.00 of next day delivery. 


Telephone Sales 01992 576107 
Fax 01992 561994 


hitp://eww.radio-tech.co.uk e-mail: sales@radtec.demon.co.uk 
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LEVELL TG200DMP RC Oscillator 
1Hz- 1MHz Sine / Square. Meter. 
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(Used и: GUARANTEED. Manuals supplied. 











Servo Tester 
Although servomotors come in many shapes and 
sizes, they nearly always employ a pulsewidth 
modulated (PWM) signal to control the spindle 
position. The tester we describe is capable of 
measuring and generating PWM signals across 
the full range typically used by servomotors. 
Based on ап ST62 micro- ~ 
controller, the unit has a 
memory for upper and 
lower limits of the 
pulsewidth, and it can 
sweep between two val- 
ues. The tester is easy to 
operate and has a bright 
readout consisting of 
three 7-segment displays. 





Lego Robot 
Educational in every respect, and good for many 
hours of enjoyment by young and old, this little bat- 
tery-powered vehicle is built from Lego parts and 
some electronics. Its sensors include LDRs for light, 
IR diodes for heat, and microswitches for objects it 
will bump into! 

The robot's task is find a light source, or, if you 
want, avoid it, in spite of obstacles in its path. The 
robot's intelligence is vested in a program run by а 
miniature BASIC Stamp module. 





Yagi Aerial for 800-MHz Mobile Phones 

When using a GSM-type mobile telephone in a remote or fringe area, it can happen that you are 

either totally unable to make a connection, or are transferred to a relay station run by a foreign 

provider (which is more expensive than your own). Such problems may be prevented by using à 

directional antenna like the one described in this article. 
And more for you to enjoy! 
The April 1999 issue of Elektor Electronics is on sale from 18 March 1999. 
Article titles and magazine contents subject to change. 
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Adaptors 


Development 
Systems 


8051/AVR 
Emulators 


8051/AVR 
Microcontroller 
State-of-the-art In-System Sales 

Programmer for Atmel 

AVR and 895(8051) 

microcontrollers, Support а ава 
ROUES and low Parallel/Serial 


voltage devices now 
available. Programmers 


Starter Systems 











SYSTEM | 


GENERAL | у ч | icePRONM 


icePROM EPROM/FLASH 
Emulation System Fast 
download, 8/16/32-bit 80ns 


CE 


EQUINOX 


TECHNOLOGIES 


оона НО Um амид 


Universal programmer supporting 
most microcontrollers, memory 
devices & PLD's. 














A feature-packed Starter 
System for the Atmel AVR 
Microcontroller Family. 
Includes Keil IDE, C-compiler, 
Assembler, programmer 
evaluation module and sample 
8051 microcontroller, 








+ Atlus Mone 5) George's vare Bolton BLY 218 England 


sales@equinox-tech.com, We www.equinox-tech.com 














We make our programmers 


work harder 


FEATURES - 


+ Supports EPROMs, EEPROMs, Flash, 
Serial PROMs, BPROMs, PSDs, PALs, 
GAls, PEELs, MACH, МАХ, EPLDs, and 
over 200 Microcontrollers including 
87С48/51, 89C51/52, PIC, 
MC705/711, 516, 286, COP etc. 


NEW Windows ‘95™ 

Software provides the 

best user interface on 
the market 


Hands free programming so you can 
produce batches of the same chip 
without pressing a key 

Correct programming and verification 
ot 1.8, 2.7, 3.3 and 5V 


* Serial number mode supports 
date/time stamping, unique IDs 


+ Progress indicator shows number of 
devices programmed 


No adapters required for DIL parts 
upto 48-pins. Universal adapters for 
44-р PLCC, 44-ріп PSOP and 48-pin 
TSOP paris 

+ Programmes and verifies Intel 
28F400 in under 15 seconds 


Connects to parallel port - no РС 
cords needed 


+ Tests 7400, 4000, DRAM and SRAM 


Mains or battery operation k 
NEW - Hands free 


+ FREE software device support ó 
programming 


upgrades via bulletin board and www 


MICROMASTER 
а 





SPEEDMASTER GLV32 — £695 


SPEEDMASTER! 
MICROMASTER 








FOR ALL PC BASED PROGRAMMERS. 


Т 





Easy device selection 


= НЕ 







Programming, Emulation, Testing 
In one easy to use application 


кс 


| 

Т! 

| 

E | 
=a 
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| 


| 
Full support (ог device-specin 
features мр 





Store your favourite projects 


48-pin Universal Programmer 
рей STILL ONLY 
Programming Sj ls 
‘he fastest in the 
business: 28F008 
in 29 sec 





EMULATOR OPTIONS 





EPMASTER LV 





1440 PORTABLE 














140 PORTABLE - £995 


See for yourself- download a demo from our Website at wwwicetech com 


NNECEHULIS 














~ ORDER NOW - ALL PRODUCTS IN STOCK. CREDIT CARD ORDERS: 01226 767404 


For a copy of oor catalogue giving full details of programmers, eamlators, erasers and adaptors, ой, fax or e-mail оз. 
You ш фа occess oer BBS or Homo paga. All cor products ara in stock now for naxt day delivery - ай ол rodii card ово vow. 


ICE Technology Ltd. Penistone Court, Sheffield Road, Penistone, Sheffield, UK S36 6HP 
Tel: +44 (0)1226 767404 Fax: +44 (0)1226 370434 BBS: +44 (0)1226 761181 (14400, 8N1) 
Web: www.icetech.com. Email: sales@icetech.com 
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